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ABSTRACT 
The performance in mathematics at school level in South Africa is poor in comparison with 
other comparable middle-income countries, such as Botswana and Honduras. Many reasons 
could be provided for this situation, such as under-qualified mathematics teachers, changes in 
the curriculum, learners’ attitudes or, specific to this study, many teachers who do not take 
cognisance of learners’ values in mathematics. Learners have different cognitive and affective 
values, which could affect their levels of reasoning and performance in mathematics. 
Therefore, there is a need to have a clearer understanding of what learners value as important 
in the learning of mathematics. This study explored the values that grade 9 learners from a 
public school in the Ekurhuleni district of Gauteng associate with mathematics learning.  
Values are defined as preferences of individuals related to their personal standards of thoughts 
and actions that are meaningful to themselves. Specifically, values in mathematics are things 
that learners view as important and worthwhile in the learning of mathematics. Values 
influence the way learners choose to engage or not to engage with mathematical tasks. The 
theories which underpinned this study are the value theory in mathematics education of Bishop 
(1996), the cultural dimensions of Hofstede (1997) and Seah’s (2011b) three views on values, 
namely values are cognitive, affective and socio-cultural. 
The study adopted pragmatism as paradigm for the study. A purposive sampling technique was 
used to select 274 grade 9 learners from a school in Ekurhuleni district. The researcher used a 
standardised validated questionnaire to collect data. The biographical information and the 10 
semantic differential items were quantitatively analysed using descriptive statistics, while the 
qualitative data from the two open-ended questions were inductively analysed. Lastly, the 
association between learners’ perceptions of how well they achieved in mathematics and what 
they valued was analysed employing Chi-square tests. 
From the findings, participants identified the following values to be important in the learning 
of mathematics: 1) Hard work and effort when doing mathematics; 2) Methods to obtain the 
answer to a mathematics problem; 3) Authentic examples of triangles to understand their 
properties; 4) Demonstration and explanation of mathematics concepts and proofs; and 5) 
Teaching and explanation of mathematics. This study contributes towards the infusion of 
values in the teaching and learning of mathematics in order to address poor mathematics 
performance.   
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CHAPTER 1: INTRODUCTION AND CONTEXTUALISATION OF THE 
STUDY 
1.1 INTRODUCTION AND BACKGROUND  
Since 2012, grades 1, 6 and 9 learners have participated in South Africa’s Annual National 
Assessments (ANA) aiming to determine their levels of numeracy and literacy. From 2012 to 
2014 the average mathematics marks of grade 9 learners have fluctuated between 11% and 
13%, which besides being low, implies that “the sector is not delivering the expected progress” 
(Department of Basic Education [DBE] 2014, p. 9). Analyses done by Taylor (2011), Simkins 
(2013) and Spaull (2013) revealed that the average South African grade 9 mathematics learner 
seems to be two years behind the average grade eight learners from other comparable middle-
income countries, such as Botswana and Honduras.  
Some of the reasons for poor performance include learners’ poor work ethic, lack of motivation 
from teachers, and non-completion of the syllabus within specified timeframes (Makgato & 
Mji, 2006; Schollar, 2015). Some teachers are focusing on topics they consider easy and they 
often do not teach traditionally difficult topics, such as the proportionality theorem in Euclidean 
geometry (Masekoameng, 2014). Van den Berg (2015) agrees that many mathematics teachers 
tend to teach only mathematics topics they are knowledgeable about. Simkins (2013) claims 
that poor learner performance in mathematics could be caused by under-qualified teachers, who 
use out-dated teaching strategies and possibly have inadequate teacher content knowledge 
(Schollar, 2015; Spaull, 2013).  
A further possible reason for poor performance in mathematics could be the change of 
curriculum in South Africa in 2013. Many newly qualified teachers were exposed to the 
previous National Curriculum Statement (NCS) and are not comfortable with the teaching of 
geometry and probability, which have since been included in the new Curriculum Assessment 
Policy Statements (CAPS) implemented in 2014 (Masekoameng, 2014). As a result, many new 
teachers may find it difficult to teach topics they were not taught at school effectively (Spaull, 
2013).  
Some researchers (Peng & Nyroos, 2012) believe that teachers do not take cognisance of 
learners’ values in mathematics, which may potentially contribute to poor performance in the 
subject. Seah, Andersson, Bishop and Clarkson (2016) consider values in mathematics as 
fundamental in facilitating effective learning and, as such, teachers should know what values 
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are important for their students. Values are dynamic (Peng & Nyroos, 2012) and influence the 
way learners choose to engage or not to engage with mathematical tasks (Bishop, Clarke, 
Corrigan & Gunstone, 2005). Bishop (1999) and Seah (2016) reported that mathematics 
learners who value achievement in mathematics overcome most barriers to success and seem 
to understand and remember the mathematics concepts they value better.  Chin and Lin (2001) 
consider values as preferences of individuals related to their personal standards of thoughts and 
actions that are important and worthwhile to themselves. For this study, values are defined as 
something important to an individual and worth doing.  
1.2 MOTIVATION FOR THE STUDY 
According to Seah and Wong (2012), values can be associated with effective learning of 
mathematics. Askew, Hodgen, Hossain, Bretscher and King's College London (2010) found 
that in respect of mathematics, good results may be much more closely connected to social 
values than to effective mathematics teaching. In addition, Seah (2016) argued that values 
might equip learners to overcome obstacles that prevent them from attaining good marks in 
mathematics. Thus, values provide an individual with the will and determination to learn 
mathematics.  
According to Seah et al. (2016, p. 14), if learners’ values are developed by “whatever sorts of 
beliefs, attitudes and interests they possess, [educators] should be able to better facilitate a more 
positive and productive view of mathematics learning, and also a more empowering and 
relevant approach to curriculum reform”. However, learners have different values, which 
require different teaching methods to be used to cater for these different values (Peng & 
Nyroos, 2012). The idea of using the same teaching method for all learners of the same group 
should be reconsidered since the use of different teaching methods might improve the learners’ 
understanding of mathematics concepts (Peng & Nyroos, 2012). The values that mathematics 
learners subscribe to, relate to their conceptual understanding (Seah, 2016), while also 
providing learners with the motivation and determination to work diligently in mathematics 
classrooms (Seah et al., 2016). 
1.3 CHARTING THE RESEARCH PROBLEM 
Learners have different cognitive and affective values (Seah et al., 2016), which means their 
levels of reasoning and intellectual capacity and how they are emotionally affected are 
different. Therefore, there is a need to have a clearer understanding of what learners value in 
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the learning of mathematics. Studies on the possible role of values in mathematics learners’ 
performance are mostly limited to regions external to the African continent, such as Australia 
and Turkey (Seah, 2011a). The Australian learners valued memorising mathematical facts and 
shortcuts to solving a mathematical problem. Learners in Hong Kong and Malaysia valued 
achievement, which motivates them to work hard to achieve their intended goals. Learners 
from Turkey are expected to develop as citizens who grasp, ensure and promote the Turkish 
nation’s national, moral, compassionate, other worldly and social values (Dede, 2011).  
South Africa is still experiencing a problem of poor performance in mathematics by grade 9 
learners, despite much research on the reasons underlying poor performance in mathematics 
(DeMatthews, 2018; Makgato & Mji, 2006; Masekoameng, 2014). The researcher could not 
find any research studies on learners’ values associated with mathematics learning that has 
been conducted in South Africa. This study envisages finding what values grade 9 learners 
associate with mathematics learning, which could contribute to the body of literature on 
learners’ values.  
1.3.1 Research questions 
The main research question guiding this study is:  
What values do grade 9 mathematics learners from a public school in the Ekurhuleni district of 
Gauteng associate with mathematics learning?  
The sub-questions to address the main research question are: 
 What are learners’ views on the most important contributors to mathematics learning? 
 What are learners’ views on the most important hindrances to mathematics learning? 
1.4 PURPOSE OF THE STUDY 
1.4.1 Research aim 
This study aims to determine what values grade 9 learners from a public school in the 
Ekurhuleni district associate with mathematics learning. The researcher envisages that a better 
understanding of learners’ values can help teachers to infuse values in the learning of 
mathematics and, in turn, lead to better learner performance in mathematics.  
1.4.2 Research objectives:  
The research objectives of this inquiry are to: 
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 Explore learners’ views on the most important contributors to mathematics learning;  
 Identify learners’ views on the hindrances to mathematics learning; 
 Explore an association between what learners value and a perception of their performance 
in mathematics; and 
 Derive from the identified contributors and hindrances values associated with what is 
important in the learning of mathematics. 
1.5 THE OVERARCHING RESEARCH CONTEXT 
 A renewed interest in the socio-cultural nature of mathematics teaching and learning (Seah, 
2010) gave emanation to the discursive approach (Law, Wang & Lee, 2011), with the intention 
of exploring debates on important values in mathematics teaching and learning, across 
various beliefs, nations and contexts. This was seen as the start of the third wave of research in 
mathematics education. 
In 2008, the international ‘Third wave project: A values approach to optimising mathematics 
education’ was conceptualised by Prof WT Seah (initially from Monash University, but since 
2014 from the University of Melbourne, in Australia). The project is conducted by an 
international group of research teams via parallel inquiries into the nature and harnessing of 
values aimed at the enhancement of mathematics learning in schools. 
Like in stages 1 and 2, stage 3 is also conducted in the form of parallel studies. For stage 3, 
more countries were invited to participate and by September 2015, research teams from 17 
countries have already confirmed their involvement. This third stage of the project is entitled: 
‘What I Find Important [WIFI] in mathematics learning: An international study. 
In 2015 the University of Johannesburg (UJ) received an invitation to join an international 
project namely What I Find Important (WIFI) steered by Professor Seah of the University of 
Melbourne as the 18th participating country of the WIFI study. A South African research team 
of 13 people, comprising four university staff members, who serve as project team members 
and postgraduate supervisors, one doctoral student, five full dissertation master’s students and 
one minor dissertation master’s student, were recruited. Each student was expected to focus on 
values in mathematics learning, but from different avenues, e.g. types of institutions, age 
groups, regions, etc. The researcher is the minor dissertation master’s student in the research 
project who had to focus specifically at senior phase learners in a diverse public school. The 
research team will attempt to attain the list of research objectives over a period of five years 
6 
 
(2016-2020) via postgraduate studies and dedicated teamwork in respect of the project’s 
overarching aim. The researcher’s focus is to determine what values grade 9 learners from a 
public school in the Ekurhuleni district associate with mathematics learning. 
1.6 THEORETICAL FRAMEWORK 
1.6.1  Demarcation of the field 
The main scientific discipline related to this study is mathematics education. In mathematics 
education, values connect the pedagogical approaches and norms of teaching (Bishop, 1999). 
Values related to mathematics education are instilled through “the nature of mathematics and 
through the individual’s experience in the socio-cultural environment and in the mathematics 
classroom” (Seah, 2005, pp. 146-147).  
1.6.2 Theoretical framework  
The theoretical framework that underlies this study relates to different sets of theoretical 
underpinnings, namely those of Bishop (1996), Hofstede (1997) and Seah (2011a), as 
illustrated in Figure 1.1. 
 
Figure 1.1: The main theoretical underpinnings 
The first theoretical underpinning for this study is the value theory of Bishop (1996), which 
categorises values in mathematics education into mathematical values, mathematics 
educational and educational values in the mathematics classroom. Bishop (1998) classifies 
mathematical values into three categories, namely rationalism-objectivism, control-progress 
and mystery-openness (refer to 2.8.2).  
Main theoretical underpinnings 
value theory of Alan 
Bishop (1996) cultural dimensions of 
Geert Hofstede(1997)
principles and convictions 
valued by learners by Seah 
(2011)
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The second theoretical underpinning is the cultural dimensions of Hofstede (1997). Hofstede’s 
(1997) theory (in Seah, 2011a, p. 10) states the “five-dimensional space, namely power-
distance, collectivism–individualism, femininity–masculinity, uncertainty–avoidance and life 
orientation” (refer to 2.8.3). 
The third theoretical underpinning is Seah’s (2011a) principles and convictions valued by 
learners. Seah (2011a) believes values are cognitive, affective and socio-cultural. (refer to 
2.8.4).  
1.6.3 Clarification of key concepts 
1.6.3.1 Values 
Values refer to choices about what one regards as important, such as freedom to choose, but 
also to have alternatives to choose from, as well as to choose after considering the results of 
each option, reward and gratitude (Raths, Harmin & Simon, 1987). 
1.6.3.2 Values in education 
“Values in education” refers to principles which help the teacher, school, culture, society and 
learners to improve “behaviour, integrity, obedience, kindness and modesty” (Bishop, 1998, p. 
34).  
1.6.3.3 Mathematical educational values 
Mathematics educational values are related to the teaching and learning of mathematics and 
refer to the degree to which standards and procedures associated with teaching and learning of 
mathematics are viewed as important (Sam & Ernest, 1997). For example, some teachers might 
value showing all calculations when answering questions without relying on a calculator when 
doing calculations. 
1.6.3.4 Mathematics learning 
According to National Curriculum Statement (NCS) Mathematics (SA DoE, 2003b): 
Mathematics learning   
enables creative and logical reasoning about problems in the physical and social world and in 
the context of Mathematics itself.  It is a distinctly human activity practised by all cultures.  
Knowledge in the mathematical learning is constructed through the establishment of 
descriptive, numerical and symbolic relationships.  Mathematics is based on observing patterns; 
with rigorous logical thinking, this leads to theories of abstract relations. (p. 9) 
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1.6.3.5 Mathematics achievement 
Mathematics achievement refers to performing a task successfully. Thus, good performance in 
mathematics is when one does well in mathematics (Schollar, 2015).  
1.6.3.6 Contributors in mathematics 
Aids that assist in the effective learning of mathematics (Schollar, 2015). 
1.6.3.7 Hindrances in mathematics 
Obstacles that slow down mathematics performance (Mizokawa & Ryckman, 1990). 
1.7 RESEARCH DESIGN AND METHODOLOGY 
The researcher will use a pragmatism paradigm where the truth is viewed as “what works” and 
what is “useful” (Heppner & Heppner, 2004, pp. 143-145). The reason for choosing a 
pragmatic research paradigm is that it allows for a workable solution to multifaceted research 
problems and offers a practical, middle ground orientation in relation to post-positivism and 
interpretivism (Vosloo, 2014) (refer to 3.3.1.3). 
A deductive and inductive reasoning strategy has been used in this research study. Deductive 
reasoning is thinking from general to specific statements by using prescribed rules (Babbie & 
Mouton, 2001). Inductive is a reasoning by which “observation of particular cases is 
generalised to the whole group” (Neuman, 2003, p. 51). Deductive and inductive reasoning is 
suitable for this research since learners generalise the hindrances and contributors to 
mathematics and then specify what they value in the learning of mathematics (refer to 3.3.1.3 
(a)).  
The research strategy for this research was a survey. A survey collects large amounts of data 
to address the who, what, where, when and how of any given topic or issue (Onwuegbuzie & 
Leech, 2007) (refer to 3.3.1.3(b)).  
The research method for this study was qualitative and quantitative. The qualitative method 
assisted in finding contributors and hindrances to mathematics learning. A quantitative method 
is also another suitable research method since it deals with objective data that is stable, reliable 
and free from preconceived ideas (Botha, 2006). The quantitative method was used to analyse 
participants’ biographical details (age, ethnical group, language) as well as the perception of 
how well learners are doing in mathematics which are strongly disagree, disagree, neither agree 
or disagree, agree and strongly agree and what learners value when doing mathematics. The 
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data collection instrument was a standardised quantitative questionnaire developed by Seah 
(2011a) consisting of 10 open-ended questions (refer to 3.3.1.3 (c)). 
The time horizon for this study will be cross-sectional. According to Levin (2006, p. 24), 
“cross-sectional studies are carried out at one-time point or over a short period”. For this study 
data pertaining to values was collected from a specific sample of learners in a period of nine 
school days in the first term of the year (refer to 3.3.1.3 (d)).  
The population for this study was grade 9 learners. For this study, 274 grade 9 learners enrolled 
in a public school in Ekurhuleni district were selected using purposive and convenience 
sampling. Participants were grade 9 learners in the selected school, were repeaters or non-
repeaters, and were male or female. The selection of the participants was convenient since the 
researcher teaches at the same school. Therefore, participants were readily available and easy 
to recruit for the study (refer to 3.3.1.3 (f)). 
Data were collected separately for each class during 30-minutes break for about nine school 
days. The researcher collected the data, monitored the answering process and explained any 
questions learners might not have clearly understood (refer to 3.3.1.3(e)).  
The data analysis for this study was done by capturing all collected data on MS Excel. Then, 
the data were analysed using the Statistical Package for the Social Science (SPSS), version 23. 
Descriptive statistics were used to analyse participants’ biographical details (Trochim, 2006). 
Section B and C were analysed using correlational statistics (refer to 3.3.1.3 (h)). 
1.8 VALIDITY AND RELIABILITY 
Reliability refers to the extent to which the instrument produces the same results on repeated 
trials (Kaiser & Wallace, 2016). For this study, reliability was established by determining 
Cronbach’s alpha values (refer to 3.3.1.3 (i)).  
Validity refers to whether a questionnaire is measuring what it claims to measure (Kaiser & 
Wallace, 2016). To achieve greater validity, the researcher avoided bias by not altering the 
responses when analysing the responses given from the questionnaire (Cohen, Manion & 
Morrison, 2011). Face validity was ensured by requesting experts, including supervisors, to 
proofread the data collection instrument in order to identify items that lacked clarity or that 
may not be appropriate for, or discriminate between respondents. Face validity was ensured 
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through a pilot study in order to rectify any vague questions, which learners might not 
understand (refer to 3.3.1.3 (i)).  
1.9 ETHICAL MEASURES 
Ethical clearance was obtained from the UJ’s Faculty of Education Ethical Committee and 
from the Gauteng Department of Education before any empirical work was conducted at the 
school selected for the study. Permission was asked from the principal of the school, the school 
governing body and the parents of the participating learners (refer to 3.3.1.3 (j)).  
1.10 POTENTIAL CONTRIBUTION OF THE RESEARCH 
This study will contribute to research on values in mathematics learning in South Africa, as it 
will provide additional information on the values of South African grade 9 mathematics 
learners and how the values might possibly relate to learners’ performance. This study will 
contribute to the existing literature by highlighting how learning can be more effective through 
the inclusion of values in the mathematics classroom in a South African context. The role that 
values plays in mathematics learning could add to the international body of knowledge 
pertaining to determinants of achievement, as well as effective learning in mathematics. 
After the research, implications on the inclusion of values in the teaching and learning 
mathematics have been devised. The implications could be used in mathematics classes at the 
school where the research was conducted, as well as other public schools where the need may 
arise, and could also inform other mathematics education stakeholders such as facilitators 
through workshops.  
The findings from this study will be utilised to provide educational stakeholders such as 
facilitators, teachers and mathematics head of departments, with information regarding the 
values that grade 9 mathematics learners subscribe to. The recommendations made by the 
researcher might influence policymakers on infusing values in the learning of mathematics into 
curriculum policies.  
1.11 THE PROGRAMME OF STUDY 
Chapter 1 provided the introduction and context of the study as well as its purpose, the method 
of research, demarcation of the field of study and clarification of key concepts. Research 
methods, validity, reliability, ethical measures and potential contributors of the study were 
outlined.  
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Chapter 2 reviews the literature related to the study. Literature on other research findings on 
the main theoretical underpinnings, contributors and hindrances to mathematics achievement, 
value based studies as well as their empirical findings is elaborated including clarification of 
concepts.  
Chapter 3 focuses on the research design and methodology. The research approach, 
methodology, methods and design will be delineated. Finally, the process of data collection 
and process of data analysis will be discussed. 
Chapter 4 constitutes the data analyses and results. Results from quantitative and qualitative 
data are reported and interpreted and guidelines on how learner values can be infused into 
mathematics learning are provided. 
Chapter 5 provides a summary of the research study, implications, recommendations for further 
research, limitations and concludes with a personal reflection. 
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CHAPTER 2: LITERATURE REVIEW 
2.1 INTRODUCTION 
The literature review begins by defining values and providing the rational of implementing 
values in mathematics learning. The findings on previous studies on values (Dede, 2011; Sam 
& Ernest, 1997; Seah & Bishop, 2000; Seah, Davis & Carr, 2017; Seah & Wong, 2012; Stigler 
& Hiebert, 1999) are elaborated, focusing on research done in Malaysia, Japan, Turkey, Asia, 
Australia and Ghana. In addition, non-cognitive and cognitive factors influencing mathematics 
learning will be explained. A strategy to improve mathematics learning, namely the 
development of mathematical proficiency, elaborated by Kilpatrick, Swafford and Findell 
(2001), are highlighted. The chapter concludes with the three main theoretical underpinnings 
for this study, namely the value theory of Bishop (1996), the cultural dimensions of Hofstede 
(1997) and Seah’s (2011a) viewpoint that values are cognitive, affective and socio-cultural.  
2.2 DEFINING VALUES IN MATHEMATICS LEARNING 
Chin and Lin (2001) considered values as preferences of individuals related to their personal 
standards of thoughts and actions that are important and worthwhile to themselves. Bishop 
(1996) adds that mathematics education values are deep affective qualities which education 
aims to put into effect through mathematics. Mathematics education values are reflected in an 
individual’s view about what he/she believes are the things of importance and worth in the 
learning of mathematics (Seah & Andersson, 2015). According to Seah (2016), values for 
mathematics education are the views that an individual sees as important and worthwhile in the 
learning and teaching of mathematics. The above definitions reveal that learners’ behaviour is 
influenced by their values. For this study values are defined as something important to an 
individual and worth doing.  
2.3 WHY VALUES IN MATHEMATICS LEARNING? 
The importance of values in the learning of mathematics is foregrounded in this study since 
they influence the way learners choose to engage with mathematical tasks (Peng & Nyroos, 
2012). Askew et al. (2010, p. 12) found that “high attainment may be much more closely linked 
to learners’ values than to specific mathematics teaching practices”. Valuing provides an 
individual with the will and determination to work in mathematics, as learners tend to engage 
in mathematics tasks they value (Seah et al., 2016). Values improve learners’ conceptual 
understanding, thus maximising learners’ learning (Seah et al., 2016). Values are dynamic and 
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they do not have the same meaning for everyone as learners’ values differ (Peng & Nyroos, 
2012). When values are incorporated into the learning of mathematics, different approaches 
have to be employed depending on what the learners value (Dede, 2011). 
According to Seah (2016), learners who value achievement work hard and succeed. Therefore, 
appropriate valuing might arm learners with a powerful force to overcome barriers to success 
(Seah et al., 2016). If learners have negative attitudes about mathematics, but they value 
achievement, this valuing will give them the determination to do well in mathematics (Seah et 
al., 2016). Learners understand and remember the concepts they value more than what has been 
taught to them in class (Bishop, 1999). Seah (2016) advised teachers to incorporate that what 
learners value in the learning of mathematics as it will improve conceptual understanding, thus 
maximising learners’ learning.  
2.4 PREVIOUS RESEARCH FOCUSING ON VALUES IN MATHEMATICS 
Most studies incorporating values in the learning of mathematics have been conducted in 
countries external to the African continent. These countries include Malaysia, Japan, Turkey, 
Asia and Australia (Seah, 2011a).  
Sam and Ernest (1997) conducted a research study in Malaysia to explore the values contained 
in the Malaysian mathematics curriculum. The research revealed that values are infused in 
every subject of the curriculum, including mathematics (Sam & Ernest, 1997). The schools 
examined in Malaysia emphasised values on “effectiveness, responsibility, self-discipline and 
appreciation of the importance and beauty of mathematics” (Malaysia Curriculum 
Development Center, 1993, p. 2). In addition to the curriculum analysis, three groups of 
teachers were given a questionnaire with open-ended questions, which included the following 
question: How can learning mathematics assist their students to create their moral practices or 
identity? (Sam & Ernest, 1997). Most teachers felt that persistence, patience, punctuality and 
discipline might make learners develop good behaviours, which could lead to better 
mathematics learning. 
According to Stigler and Hiebert (1999), Japan’s mathematics teachers value a flexible 
approach, which allows a learning environment filled with disruptions, discussion and new 
ideas. This approach entailed dealing with a situation that is changing and has been developed 
as an evaluation and educational method of mathematical thinking. Ueda, Baba and Matsuura 
(2014) conducted another study in Japan on values in Japanese mathematics education from 
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the perspective of an open-ended approach, which promotes higher-order thinking skills in 
mathematics. They found that Japanese mathematics education follows an open-ended 
approach by valuing learners’ mathematical thinking. Learners are allowed to work 
individually in order to build mathematical ideas in the lesson (Ueda et al., 2014).  
A research study by Dede (2011, p. 609) with 107 randomly selected preservice primary 
mathematics teachers enrolled at Cumhuriyet University in Sivas, Turkey, aimed to “describe 
the development and validation of a Likert-type questionnaire that could measure preservice 
and in-service mathematics teachers' values toward their mathematics teaching”.  According to 
Dede (2011), 107 randomly selected preservice primary mathematics teachers enrolled at 
Cumhuriyet University in Sivas, Turkey, valued developing learners as citizens who 
embrace, shield and improve the Turkish nation's national, ethical, humanitarian, religious and 
cultural values. However, what is valued in Turkey is similar to the South African curriculum, 
where emphasis is placed on access, equity, redress and being a critical citizen (Masekoameng, 
2014). Dede (2011) found that mathematics in Turkey is taught without relating the 
mathematical content to daily life. The textbooks and mathematics syllabuses are incorrectly 
presented as value free. The research revealed further that mathematics achievement of Turkish 
learners is at a very low level compared to other countries where research on values was carried 
out (Dede, 2011).  
Seah and Wong (2012) conducted research in East Asia to harness relevant values in 
mathematics pedagogy. They found that learners from the region valued achievement which 
pushed them to work hard to achieve their intended goals. Mullis, Martin and Foy (2008) also 
revealed that although many Asian learners fear and even hate mathematics, they perform well 
in the subject and thus value achievement. Asian learners value achievement much more than 
they hate, or dislike the subject. Therefore, what is valued by learners might be used in class to 
maximise mathematical understanding and competence.  
Seah and Bishop (2000) conducted a study in Singapore and Australia where they studied lower 
secondary mathematics textbooks. They found that textbooks in both countries value teaching 
mathematics through the use of routine drill questions. As a result, most of the textbooks in 
Singapore and Victoria (in Australia) test learners on knowledge and memorisation. 
Investigation or problem-solving questions in Singapore textbooks are introduced in worked 
examples that give “step-by-step instructions which spell out clearly what is to be carried out” 
(Seah & Bishop, 2000, p. 13). 
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Seah and Barkatsas (2014) conducted a research study focusing on what primary school 
learners from Australia value in mathematics learning. It was the WIFI preliminary study. The 
sample consisted of 63 grade 5-6 learners in a single Catholic school in suburban Melbourne, 
Australia. They found that these learners value memorising of mathematical facts and shortcuts 
to solving mathematical problems. They also value knowing the stages of the solution which 
are formulated to get the answer, and knowing the multiplication tables (Seah & Barkatsas, 
2014). Further, these Australian learners from a Catholic school value the use of calculators, 
understanding the concepts they are learning through examples, and being able to analyse if 
the solutions are correct or wrong. Finally, they found that these Australian learners value 
teachers who pose questions to them while providing individual help and feedback, and also 
allow them to complete mathematical tasks individually and to know the importance of 
examinations and tests (Seah & Barkatsas, 2014).  
One of the few studies in Africa, conducted in Ghana, examined what learners intrinsically and 
extrinsically value. The sample consisted of 1 256 learners from 18 primary and secondary 
state schools across urban and rural settings in the Cape Coast Metropolis of Ghana (Seah et 
al., 2017). The instrument used was a questionnaire. Learners in Ghana value “achievement, 
relevance, fluency, authority, resourcefulness, learning environment, strategies, feedback, 
communication, fun, connections, engagement, applications, and accuracy in their mathematics 
learning” (Seah et al., 2017, p. 1). The values appear to be more extrinsic than intrinsic to the 
mathematics discipline, which imply they value things which are not really mathematically 
related.  
The countries mentioned above, had similar learner values, like effectiveness, self-discipline 
and achievement. Teachers in Japan value learning that promotes higher-order thinking while 
teachers in Singapore and Australian promote routine drill questions and memorisation. 
Learners in these countries value working individually and memorisation respectively.  
2.5 FACTORS INFLUENCING MATHEMATICS LEARNING 
2.5.1 In general 
Mathematics learning requires learners to have the ability to know facts, apply the knowledge 
to solve problems, and to reason. Thus, learners need to be able to generalise and to apply 
mathematics to other real-life situations (Mullis et al., 2008). According to Ojose (2008), 
mathematics learning is when learners are capable of forming hypotheses and deducing 
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possible consequences, which allow them to construct their own meanings of mathematics. 
Teachers who take cognisance of learners’ values might contribute to the learners’ mathematics 
learning. Seah et al. (2016) assert that, in the event that learners are backed in appreciating 
what they value, it will encourage a more positive and profitable learning of mathematics and 
might enable a significant approach to educational curriculum change. According to some 
researchers (Jackson, 2009; Kilpatrick et al., 2001; McLeod, 1992), there are certain cognitive 
and non-cognitive factors that affect mathematics learning which, if not implemented, might 
lead to poor mathematics performance. The cognitive factors consist of deep thinking, 
introduction of games and visual aids in class, while the non-cognitive factors include personal, 
ecological, affective factors and other factors.  
2.5.1.1 Learner factors  
According to the DBE report on the Annual National Assessment of 2014: grades 1 to 6 & 9 
(2014, p. 11), grade 9 mathematics learning is affected by learners who are “unfamiliar with 
mathematical terminology and properties and often use them incorrectly”, “[b]asic algebraic 
skills have not been mastered” and “[l]earners do not know how to solve applications in 
Geometry and problems involving spatial manipulations”. Simkins (2013) contended that 
learners’ failure to do basic calculations, match tables to bar graphs or read simple line graphs, 
misunderstanding of whole numbers, decimals, operations or basic graphs hinders mathematics 
learning (Simkins, 2013). In addition, failure to add and subtract three- or four-digit whole 
numbers, such as 218 and 191, and to know simple geometric shapes or parallel and 
perpendicular lines also hamper learners from learning mathematics (Schollar, 2015). Spaull 
(2013) stated that learners are routinely promoted from one grade to the next without having 
mastered the content and foundational competences of preceding grades. This promotion of 
learners results in a large cognitive backlog that progressively inhibits the acquisition of more 
complex competencies, which also hinders learners’ mathematical learning even at grade 9 
level. 
2.5.2 Cognitive factors 
2.5.2.1 What do cognitive factors entail? 
The learning of mathematics is influenced by cognitive factors, such as deep thinking, 
introduction of play, visual aids and learner-centred interaction. Cognitive factors are 
concerned with the mental process involving knowing, learning and understanding (Danili & 
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Reid, 2006). All cognitive learning activities aim to have learners to think and apply problem-
solving strategies without the use of steps that lead to an answer (Danili & Reid, 2006). 
2.5.2.2 Deep thinking 
Deep thinking has been considered as an important process for learning since it leads to critical 
thinking (McNeil, Robin & Miller, 2000). Critical thinking involves analysis and evaluation of 
tasks, exchange of ideas, doing assignments, studying and doing homework without being 
pushed by friends or parents, thus resulting in the learning of mathematics (McNeil et al., 
2000). 
2.5.2.3 Play 
The incorporation of play in the learning of mathematics through games improves learners’ 
learning (Seah et al., 2016). Playing improves mathematical understanding since learners might 
be able to use cognitive strategies while playing, such as analysing information from different 
angles, and recognising, interpreting and classifying mathematics concepts.  
2.5.2.4 Visual aids 
Visual aids bring the world inside the classroom and allow learners to gain an understanding 
of what is being taught to them by their teachers. During the visualisation process, learners 
develop analytical and creative thinking which allows them to develop different ways to 
investigate and solve problems when learning mathematics (Kirby, 2018). Some learners might 
even understand mathematics better, simply because of the correlation between aids and the 
concepts being taught at that moment (Vanada, 2011). 
2.5.2.5 Learner centred interaction 
Learner-centred interactions in mathematics classrooms may create more opportunities for 
learner-based activities (McNeil et al., 2000). Learners should be encouraged to actively 
participate in discussions in the classroom, especially with regard to problem-solving activities 
in mathematics. Learners’ engagements in educational arguments yield positive outcomes, 
such as critical thinking (Cho, Schunn & Lesgold, 2002). Interactions in the classroom allow 
learners to brainstorm on given mathematics tasks while listening to others and conceptualising 
their own ideas about solving the tasks. 
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2.5.3 Non-cognitive factors 
2.5.3.1 Personal factors 
Learners’ low work ethic affects mathematics learning (Schollar, 2015). Some learners spend 
much more time watching television instead of studying mathematics, which results in them 
believing that mathematics is difficult, especially when they struggle (Becker, 2014).  
Some learners have a negative self-value. Self-value refers to a learner’s own evaluations of 
him or herself as a person, such as in judging whether he or she is a valuable person, or has 
positive qualities (Boyanton, 2011). When learners have a low self-value, they are easily 
distracted from concentrating on tasks because they will keep thinking that “I am stupid,” or “I 
will never pass in this class” (Boyanton, 2011, p. 224). In the end, this negative self-value 
might result in learners not learning mathematics effectively. In contrast, positive self-concept, 
which is the confidence that leads to the determination to succeed, could result in effective 
learning of mathematics (Jackson, 2009). A positive self-value builds learners’ self-reliance to 
reach out and participate in learning. Positive self-value makes learners accept that they are 
highly respected (e.g. as being kind, intelligent, motivated) by the teacher or peers (Boyanton, 
2011), leading to the compelling learning of mathematics. 
2.5.3.2 Ecological factors 
“Mathematics learning is influenced by the recognition of cultural differences during the 
lesson. Culture is a strong part of people's lives, which influences their views, their values, their 
humour, their hopes, their loyalties, and their worries and fears” (Bush, 2003, p.6). 
Mathematics teachers should have some understanding of their learners’ cultures in order to 
understand learners’ views about mathematics learning. 
Language also serves as a factor influencing the learning of mathematics. For example, if 
mathematics is taught in English, a Spanish speaking learner might face difficulties in learning 
mathematics, since the English language might not align well with Spanish indigenous 
terminology and terms, thus causing mathematics learning problems (Bush, 2003). Therefore, 
language is important to take note of when teaching and learning mathematics, especially in 
South Africa with its 11 official languages. Language may contribute to effective learning in 
mathematics if dealt with great care by using learners’ home language and encouraging learners 
to speak their home language at all times in the mathematics classroom (Bush, 2003). 
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Constructive use of technology, such as cell phones, may provide learners with opportunities, 
but also challenge them to learn mathematics (Hew & Brush, 2007). The advantages are that 
learners might create WhatsApp groups, for example to discuss mathematics and might 
download educational videos on YouTube, which may promote mathematics learning (Hew & 
Brush, 2007). The disadvantages of utilising technology may lead to ineffective learning in a 
mathematics class. Learners might waste time playing games on cell phones instead of 
working.  
2.5.3.3 Affective factors 
The Appalachian Collaborative Center for Learning, Assessment, and Instruction in 
Mathematics in Boone, North Carolina, United States, was established in 2001 to conduct 
research investigating the relationship among the community’s, parents’, teachers’, and 
learners’ beliefs about mathematics and mathematics teaching and learning (Bush, 2003). 
According to Bush (2003), five general affective factors that have an effect on mathematics 
learning emerged from the research done at the centre. These factors include “societal 
influences; parent attitudes, values and beliefs; teacher attitudes, and beliefs; learners’ 
perceptions and beliefs; and language” (Bush, 2003, p. 7). Parents in the study believed that 
any child is capable of learning and they emphasised effort as the key to succeed in 
mathematics. Parental expectations may also influence mathematics learning, and, in turn, 
mathematics performance, as their expectations could affect learners’ attitudes (Bush, 2003). 
Most parents stressed effort to be important for one to succeed in school (Holloway, 1988; 
Mizokawa & Ryckman, 1990).  
Teachers’ beliefs and attitudes affect mathematics learning. According to Bush (2003), some 
teachers give boys more assistance than they give to girls and support the view that boys 
understand mathematics better than girls. Teachers’ attitudes and beliefs have a serious impact 
on the ways girls view their potential in learning mathematics (Bush, 2003).  
Another affective factor influencing mathematics learning is intrinsic motivation, which is the 
drive to do mathematics because one enjoys the activity in itself. Learners, who are intrinsically 
motivated, may see themselves as mathematicians and appreciate the beauty of mathematics, 
thus enhancing mathematical learning. Intrinsic motivation could develop learners’ confidence 
in practising mathematics, and thus contribute to mathematics learning. Learners might develop 
positive thoughts about mathematics resulting in enjoying doing mathematics as a subject. 
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However, some learners learn mathematics better if they are awarded good marks by teachers, 
thus being extrinsically motivated (Bush, 2003).  
Effective learning of mathematics could take place if learners conduct themselves according to 
what their teachers may value, for example, by attending classes for extra help, raising their 
hands before speaking and stop making noise unnecessarily during the lesson. Learners who 
follow their teachers’ instructions, may get favourable treatment from their teachers, like extra 
help and access to opportunities (Jackson, 2009), resulting in them being more likely to learn 
mathematics.  
2.5.4 Other factors which influence mathematics learning 
2.5.4.1 Teacher factors 
Simkins (2013) argued that teachers’ frequent absenteeism, poor content knowledge and slow 
pacing hinder the learning of mathematics. Effective learning of mathematics occurs when 
teacher knowledge is combined with time management (Schollar, 2015). Good mathematics 
content knowledge by teachers might also lead to successful mathematics learning by learners 
(Schollar, 2015). Spaull (2013, p. 5) added that mathematics learning in South Africa is 
hindered by a “shortage of well-trained mathematics teachers, while the situation is also 
intensified by teachers who cannot teach what they do not know” resulting in teachers lacking 
desirable subject knowledge (Spaull, 2013).  
Teachers’ understanding of certain challenging mathematics topics, such as geometry, might 
also influence mathematics learning. Geometry may equip learners to understand the relations 
between points, lines, shapes and properties of figures in order to solve problems and model 
physical situations. Therefore, teachers’ understanding of challenging topics, such as geometry, 
might influence the way lessons are delivered and learners’ understanding of difficult concepts 
(Spaull, 2013).  
A reason for poor mathematics learning could be due to a change in the South African 
mathematics curriculum in 2014. Many newly qualified teachers, who were exposed to the 
previous NCS, are not comfortable with the teaching of geometry and probability. These topics 
are new and are included in the current CAPS (Masekoameng, 2014). This unpreparedness of 
teachers to teach new content could lead to poor mathematics learning. 
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2.5.4.2 Gender  
Another factor influencing mathematics learning is gender. Walden and Walkerdine (1985) 
found that girls are often undermined by teachers in the mathematics class. According to Ajai 
and Imoko (2015), some teachers have the impression that the performance of girls in 
mathematics is reliant on memorisation, hard work and tirelessness, rather than natural talent, 
flexibility and risk taking, which are the learning styles of boys. These differences might have 
challenges for creating an appropriate teaching and learning environment to accommodate both 
genders.  
2.6 IMPROVE MATHEMATICS LEARNING THROUGH THE DEVELOPMENT 
OF MATHEMATICAL PROFICIENCY 
Mathematics learning could be improved through developing mathematical proficiency as 
outlined by (Kilpatrick et al., 2001). Mathematical proficiency will allow learners to: 
comprehend mathematical concepts, operations and relations; have the skill in carrying out 
procedures flexibly, accurately, efficiently and appropriately; develop ability to formulate, 
represent and solve mathematical problems; have capacity for logical thought, reflection, 
explanation and justification as well as guiding learners to see mathematics as sensible, useful 
and worthwhile, coupled with a belief in diligence and one’s own efficacy (Kilpatrick et al., 
2001, p. 116). 
Mathematical proficiency comprises five strands (Kilpatrick et al., 2001). The first strand is 
conceptual understanding, which entails understanding of mathematical ideas, operations and 
relations (Kilpatrick et al., 2001). Learners with deep conceptual understanding know more 
than isolated facts. They have organised information that empowers them to memorise new 
thoughts by connecting those thoughts to what they already know (Kilpatrick et al., 2001). For 
example, when learners are adding 
2
3
+
3
5
, they may draw pictures, use concrete materials to 
show the addition or may rename the fractions to have the same denominator. In so doing, 
learners are making use of different methods to solve the fractions. Also, learners with 
conceptual understanding have a good retention capacity that leads to mathematical 
proficiency.  
The second strand is procedural fluency which is a skill in carrying out processes without 
difficulty, correctly, efficiently and appropriately (Kilpatrick et al., 2001). Learners will be able 
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to understand a question “subtract seven from ten”, for example, without making a mistake of 
working out 7 – 10. 
The third strand is strategic competence which includes the ability to formulate, represent and 
solve mathematical problems (Kilpatrick et al., 2001). For example, the width of a rectangle is 
x cm and the length is four times more than the width. If the area of the rectangle is 16 cm2, 
find the size of the width and length of a rectangle. Learners would be able to choose an 
appropriate strategy to solve such a problem effectively. 
The fourth strand, namely adaptive reasoning, entails learners’ ability for logical thought, 
reflection, clarification, and explanation of concepts (Kilpatrick et al., 2001). Learners should 
understand that 12 divided by 
1
5
  is equivalent to multiplying 12 by 5, resulting in 60. 
The last strand deals with productive disposition which explains the “habitual inclination to 
view mathematics as sensible, useful and worthwhile, coupled with a belief in diligence and 
one’s own efficacy” (Kilpatrick et al., 2001, p. 131). For example, if x = -2, find the value of 
2x + 1. Learners learn the concept of substitute which they may link with the substitution in 
real life especially in sporting activities, thus making the concept of substitution sensible, useful 
and worthwhile to learners. 
 “The five strands are interwoven and interdependent in the development of proficiency in 
mathematics” (Kilpatrick et al., 2001, p. 116). Figure 2.1 shows how the strands are 
interwoven. 
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Figure 2.1: Intertwined strands of proficiency (Kilpatrick et al., 2001, p. 117) 
Mathematical proficiency should be viewed by concentrating on all strands and not just one or 
two strands. If learners gain theoretical understanding, computational procedures are recalled 
and used more comfortably to solve new problems (Kilpatrick et al., 2001). Learners are able 
to think about other aspects of a problem and tackle new kinds of problems as a result of 
theoretical understanding, which lead to new understanding. When learners have mastered a 
procedure, they can reflect on why the procedure works, which will in turn reinforce existing 
conceptual understanding (Kilpatrick et al., 2001). Mathematical proficiency contributes to 
mathematics learning since it enables learners to adapt to the mathematical challenges of daily 
life and empowers them to proceed with their study of mathematics in and after high school 
(Kilpatrick et al., 2001).  
2.7 THEORETICAL UNDERPINNINGS 
2.7.1 Introduction 
Anfara and Mertz (2014, p. 1) defined theoretical frameworks as “any empirical or quasi-
empirical theory of social and/or psychological processes, at a variety of levels that can be 
applied to the understanding of phenomena”. The three theoretical underpinnings for this study 
are the value theory in mathematics education of Bishop (1996), the cultural dimensions of 
Hofstede (1997) and Seah’s (2011a) three views on values, namely values are cognitive, 
affective and socio-cultural. Figure 2.2 illustrates the three theoretical underpinnings relevant 
for this study. 
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Figure 2.2: Theoretical underpinnings 
2.7.2 Bishop’s (1996) values theory in Mathematics Education  
The first theoretical underpinning is the value theory in mathematics education of Bishop 
(1996). Bishop (1996) classified values taught in mathematics lessons into three kinds of 
values, namely general educational values, mathematical values and mathematics educational 
values. These kinds of values are elaborated below.  
2.7.2.1 General education values 
General educational values include values such as good behaviour, honesty, respect, humanity 
and humility. Caution a learner who was cheating in an examination can be given as an example 
for such kind of values (Dede, 2011). General educational values are not subject-related 
concepts, and result from the “general educational and socialising demands of society” 
(Bishop, 1996, p. 21). Bishop’s (1996) general educational values include different principles 
and values, which a culture has chosen to instil through education. People from a certain culture 
often make a choice of values they want to pass on to the next generation. These values are 
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supported in syllabi, assessments, websites and promotional documents (Dede, 2011). Dede 
(2009, p. 1230) “connects educational values to societal or communal values”. 
2.7.2.2 Mathematical values 
Mathematical values are the values that reflect a type of mathematical knowledge, which are 
shaped by mathematicians who have grown up in different cultures, such as rules, conjectures 
or inferences (Dede, 2011), thus culture could to be a determiner of values. Mathematics 
teachers working in different cultures do not teach the same values even if they teach the same 
curriculum (Bishop, Seah & Chin, 2003). Bishop (1999) classified mathematical values taught 
into three categories. Firstly, rationalism/objectism refers to the values that learners have about 
mathematics. “Rationalism elaborates on correctness of results and explanations, while 
objectism value shows objects and symbols which is an instrument to concretize mathematics 
that has an abstract language” (Dede, 2011, p. 86). Secondly, control/progress is open to 
development and can be used in other subjects in school lessons. Control involves forming 
rules or conjectures. Progress incorporates generalising. Lastly, openness/mystery is revealed 
when deliberating and analysing mathematical concepts, thoughts, outcomes and influences. 
Asking learners to explain their ideas to the whole class is a good practice of developing 
openness. On the other hand, mystery indicates how wonderful and surprising mathematics can 
be.  
2.7.2.3 Mathematics educational values  
According to Bishop (1999, p. 19), “values in mathematics education are the deep affective 
qualities which education aims to foster through the subject mathematics”. For example, some 
teachers might value showing all working out when answering questions and not to rely on a 
calculator when doing calculations. Dede (2009) connected mathematics educational values to 
the teaching (learning practices and norms) of mathematics. According to Bishop (1988) all 
teachers teach values and it happens implicitly in mathematics classes. No right answers exist 
in the teaching of values. In a classroom values are passed on through negotiation of meaning 
between learners and the teacher and among learners themselves. Mathematical educational 
values may differ between countries.  
Bishop (1999) identified five mathematics educational values, namely formalistic view, 
instructional understanding, relevance, accessibility and evaluating. The formalist views 
mathematics learning as including consistent thinking and pleasant learning, whereas the 
extremist sees mathematics learning as including natural thinking and discovery learning 
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(Dede, 2011).  Instructional understanding refers to values associated with learning of rules, 
procedures and formulae. Relevance implies values where learners are allowed to “solve daily 
problems and create more ingenious ways through which the society progresses” (Dede, 2011, 
p.607). Accessibility indicates these values focusing on doing, evaluating and preparing of 
mathematical activities by either everyone or just by people with the talent to execute it (Dede, 
2011). 
2.7.3 Cultural dimensions of Hofstede (1997) 
2.7.3.1 Introduction 
The second theoretical underpinning is the cultural dimensions of Hofstede (1997). Hofstede 
(1997) constituted a five-dimensional model, namely “power-distance, collectivism–
individualism, femininity–masculinity, uncertainty–avoidance and life orientation” (Jacobs & 
Jacobs, 2016, pp. 261-262). The five-dimensional spaces are explained below.  
2.7.3.2 Power-Distance  
Power-distance is defined as the extent to which the less powerful members of societies and 
groups within a country believe and agree to certain issues (Hofstede & Hofstede, 2005). There 
are small and large power-distance societies (Hofstede & Hofstede, 2005). In a large power-
distance society, parents teach children to respect, teachers take initiative in class and quality 
of learning depends on excellence of teacher (Hofstede & Hofstede, 2005). In contrast, in a 
small power-distance society, parents consider children to be as equal and believe the value of 
learning depends on a two-way interaction between the teacher and learners in the learning of 
mathematics, and learners’ abilities in the subject (Hofstede & Hofstede, 2005).  
2.7.3.3 Collectivism–Individualism 
Individualism refers to societies in which the relations between individuals are relaxed. 
Everyone has to look after himself or herself and his or her close family (Hofstede & Hofstede, 
2005). Collectivism as its opposite relates to societies in which people from birth going on are 
integrated into strong and unified in-groups, which throughout people’s lifetimes continue to 
protect them in exchange for unquestioning loyalty (Hofstede & Hofstede, 2005). There are 
differences between collective and individualist societies. In a collective society the “use of the 
word I is avoided, learners only speak up in class when selected by group, the purpose of 
education is learning how to do something” (Hofstede & Hofstede, 2005, p. 4). Conversely, in 
an individualist society the “use of the word I is encouraged, learners are expected to 
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individually speak up in class and the purpose of education is learning how to learn” (Hofstede 
& Hofstede, 2005, p. 4).  
2.7.3.4 Femininity–Masculinity 
A society is called masculine when emotional gender characters are clearly distinctive. Men 
are supposed to be self-confident in the learning of mathematics, strong and dedicated to 
material success, whereas women are supposed to be more uncertain about solving 
mathematics problems, gentle, and worried about the quality of life (Hofstede & Hofstede, 
2005). In a feminine society, reward for susceptible learners is the norm, failing in faculty is a 
minor incident, and boys and girls play for the identical reasons, both to compete or 
for amusement (Hofstede & Hofstede, 2005). In a masculine society, there is praise for brilliant 
learners and failing in school is a disaster (Hofstede & Hofstede, 2005). 
2.7.3.5 Uncertainty–Avoidance 
Uncertainty–avoidance (UA) is the extent to which the members of a certain 
culture feel endangered by uncertain or unidentified situations (Hofstede & Hofstede, 2005), 
for example an unknown mathematics problem. In a weak UA people have “low stress and low 
anxiety, aggression and emotions should not be shown and teachers may say I don’t know” 
(Hofstede & Hofstede, 2005, p. 6). However, in a strong UA, human beings have high stress 
and excessive anxiety, aggression 
and feelings should be proven according to conditions and teachers are supposed to have all 
the answers (Hofstede & Hofstede, 2005). In a mathematics classroom most learners expect 
teachers to have all answers to everything. 
2.7.3.6 Life orientation  
The fifth value dimension describes short- and long-term orientation. In a short-term-
orientation society, learners characterise success and failure to luck (Österling, 2013). In a 
long-term-orientation society, learners attribute success to effort and they have better results in 
mathematics, and a talent for applied, concrete science than learners in a short-term-orientation 
society (Österling, 2013). 
2.7.4 Seah’s (2011b) three views on values  
The third theory underpinning for this study is Seah’s (2011b) viewpoint that values are 
cognitive, affective and socio-cultural. Values are set in the teaching and learning components 
(McLaren, 1998) as well as to the curriculum (Dede, 2011). Seah and Andersson (2015, p. 169) 
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regarded values as “what an individual values as a window through which s/he views the world 
around her/him”. Valuing provides the individual with the will and strength of character to 
maintain any development chosen in the learning and teaching of mathematics (Peng & 
Nyroos, 2012).  
Bishop’s (1988) pairs of corresponding mathematical values and Hofstede’s (1997) five 
cultural scopes are according to Seah (2011b), important. Seah (quoted by Jacobs & Jacobs, 
2016, p. 262) “explored values that learners associate with effective mathematics learning and 
eventually reports six mathematics educational value dimensions, namely pleasure-effort, 
process–product, application-computation, facts and theories-ideas and practice, explanation–
exploration and recalling–creating”. The six value dimensions are equated with the five 
mathematics educational values (projected on different fields), suggested by Dede (2011, p. 
607), which are “formalistic–activist view of mathematics learning, relational–instrumental 
view of mathematics learning, relevance–theoretical view of mathematics learning, 
accessibility–specialism view of mathematics learning, and process–tool and procedural view 
of mathematics learning”. Table 2.1 illustrates how the six value dimensions of Seah (2016) 
are equated to the five mathematics educational values of Hofstede (1997).  
Table 2.1: Value dimensions of Seah (2016) equated to mathematics educational values of 
Hofstede (1997) 
Value dimensions  Mathematics educational values 
Pleasure-effort 
 
Formalistic–activist view of mathematics 
learning 
Process–product 
 
Relational–instrumental view of 
mathematics learning 
Application-computation 
 
Relevance–theoretical view of mathematics 
learning 
Facts and theories-ideas and practice 
 
Accessibility–specialism view of 
mathematics learning 
Explanation–exploration and 
Recalling–creating 
Process–tool and procedural view of 
mathematics learning 
 
 Seah (2010a; 2010b; 2011a) explored values that learners associate with effective mathematics 
learning and eventually reports mathematics educational value dimensions, mentioned in Table 
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2.1. For example, a valuing of application may result in the valuing of technology (e.g. the use 
of calculators, computers and tablets in mathematics problem-solving). However, the valuing 
of technology might be based upon a valuing of process (versus product). In this way, then, 
technology as a manifestation of some deeper-rooted core values can also be regarded as a 
value indicator, in the sense that it is a value indicating the embrace of some core value which 
can be any of several possibilities as outlined above. The value dimensions are explained as 
process (how an answer is obtained) over product (what an answer is); explanation 
(mathematics explained to me by someone else) over exploration (explore mathematics on my 
own); recalling (to be able to remember ideas, concepts, rules and formulae) over creating 
(constructing or discovering ideas, rules, concepts and formulae); openness (sharing 
mathematics with others) over mystery (maintaining mathematics’ magical character); effort 
(hard, regular and diligent work) over ability (talent and potential) and rationalism (a more 
theoretical approach to mathematics) over objectivism (a more pragmatic stance).  
 
Table 2.2 illustrates how Seah’s (Jacobs & Jacobs, 2016; Österling, 2013) five value 
dimensions are equated to Bishop’s (1999) five mathematics educational values. 
Table 2.2: Seah’s five value dimensions equated to Bishop’s five mathematics educational 
values. 
Mathematical value dimension by Seah 
(2011a) 
Mathematical values by Bishop (1996) 
relevance view progress–control dimension 
accessibility view openness–mystery dimension 
formalistic view explanation–exploration dimension 
relational view recalling–creating dimension 
process (tool or procedural) view process–product dimension 
 
The comparison ended in five mathematical value dimensions, reported by Seah (quoted by 
Jacobs & Jacobs, 2016, p. 263) “as the relevance view which represents the progress–control 
dimension, the accessibility view epitomises the openness–mystery dimension, the formalistic 
view embodies the explanation–exploration dimension, the relational view signifies the 
recalling–creating dimension and the process (tool or procedural) view denotes the process–
product dimension”.  
31 
 
The three theoretical underpinnings inform this study on values that grade 9 learners associate 
with mathematics learning. Also, these underpinnings support the view that values provide the 
individual with the will and strength of character to maintain any development chosen in the 
learning and teaching of mathematics. The underpinnings endorse good behaviour, honesty and 
respect; reflect the nature of mathematical knowledge; and attribute success to effort and 
excellence of the teacher.  
2.8 CHAPTER SYNTHESIS 
This chapter defined values and elaborated on the reasons for implementing values in 
mathematics learning. Previous studies based on values done in other countries, as well as its 
empirical findings, were discussed. Cognitive and non-cognitive factors that influence 
mathematics learning, were provided, followed by a discussion to improve learning by 
developing mathematics proficiency. The three theoretical underpinnings were outlined, 
namely the value theory of Bishop (1999), the cultural dimensions of Hofstede (1997) and 
Seah’s (2011b) viewpoint that values are cognitive, affective and socio-cultural. Chapter 3 will 
focus on the research design and methodology used for this study.  
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CHAPTER 3: RESEARCH DESIGN AND METHODOLOGY 
3.1 INTRODUCTION 
Chapter 3 focuses on the research design and methodology used for this study. The importance 
of the research question as outlined in the section regarding the nature of the research problem 
is discussed. Thereafter, the research design for the research study is unpacked. Assumptions 
underlying the study, as well as the research methodology adopted for the study, are explained. 
The research methodology focuses on deductive and inductive approaches, using both 
quantitative and qualitative methods are discussed. Thereafter, the data collection processes 
and the data analysis procedures are described. Lastly, validity, reliability and ethical measures 
considered for this study are elaborated. 
3.2 NATURE OF THE RESEARCH PROBLEM 
“Assumptions surrounding the researcher’s approach to the question and the research methods 
will determine what assumptions are brought to the research process and which research 
method(s) to employ to collect, analyse and interpret the data” (Baumgartner, 2016, p. 68). 
Assumptions are beliefs that have not yet been proven or shown to be true or false (Davis, 
2014). The assumption for this study is that learners learn the concepts they value better than 
those they do not value. Seah and Andersson (2015) agreed that values improve learners’ 
conceptual understanding and learners tend to understand concepts they value, which maximise 
learners’ learning (Seah et al., 2016). 
The inquiry on values was brought about by the need to determine what mathematical values 
grade 9 learners from a high school in Ekurhuleni South District associate with mathematics 
learning. This research was conceptualised after reading studies of researchers, such as Bishop 
et al. (2005), who found that values influence the ways learners choose to engage or not to 
engage with mathematical tasks. Seah (2016) stated that values in mathematics education are 
the feelings which an individual has adopted as being the things of importance and worthwhile 
in the learning and teaching of mathematics. Valuing provides an individual with the will and 
determination to work in the mathematics classroom (Seah et al., 2016). 
Strategies, such as small mathematics classroom settings to enable one-on-one teacher-and-
learner interactions (Makgato & Mji, 2006), and schools having qualified teachers to teach 
mathematics (Spaull, 2013) could assist learners to improve their performance in mathematics. 
Bishop et al. (2005) added that a better understanding of learners’ values can help teachers to 
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infuse values in the learning of mathematics, which, in turn, may also lead to better learning in 
mathematics. This argument informed the aim of the study, namely to determine what values 
grade 9 learners from a public school in the Ekurhuleni district associate with mathematics 
learning in order to improve performance in mathematics. 
3.3 RESEARCH DESIGN  
3.3.1 Overview 
According to Botha (2006), a research design is a strategy or structured framework of how one 
approaches the research process in order to solve the research problem and to expand 
knowledge and understanding. A research design entails planning on how to “collect, analyse 
and interpret data” (McMillan, J. H. & Schumacher, 2001, p. 599). If a research plan is well 
developed, a reader might develop confidence in the methods used by the researcher (Botha, 
2006). A research design consists of specific components, such as philosophical assumptions 
(ontology, epistemology and axiology), theoretical assumptions (meta-theory) and 
methodological assumptions (research methods) (Creswell & Plano Clark, 2007) as illustrated 
in Figure 3.1.  
 
Figure 3.1: Value dimensions equated to mathematics educational values (Davis, 2014, p. 
8) 
According to Du Plooy-Cilliers (2014, p. 34) philosophical assumptions are categorised as 1) 
epistemology – How you know something; 2) ontology – what reality is; and 3) axiology – 
what you value. Theoretical assumptions refer to meta-theory – what worldview or paradigm 
can a person use to get knowledge? Methodological assumptions signify to the research 
methods, namely 1) methodology – What procedure can a person use to acquire knowledge? 
and 2) sources – what data can a person collect? Table 3.1 illustrates the different components 
of a research design and their association. 
Philosophical assumptions
(Epistemology, ontology and axiology)
Theoretical assumptions
(Meta-theory)
Methodological assumptions
(Research method)
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Table 3.1: Relationship between the philosophical and the theoretical and methodological 
assumptions 
Philosophical assumptions Theoretical 
assumptions 
Methodological assumptions 
 (Research methods) 
 
Ontology
: 
What is 
reality? 
Epistemology: 
How do you 
know 
something? 
Axiology: 
Nature of 
ethics and 
value 
judgments and 
their role 
Meta-
theory: 
Which 
approach do 
you use to 
know 
something? 
Methodology: 
How do you 
go about 
finding out? 
Method: 
What data 
collection 
instrument
s to use to 
find out? 
Sources: 
What data 
can  
we collect? 
Reality is 
viewed 
as not 
absolute 
for this 
study, but 
it is 
subjectiv
e and 
multiple 
as seen 
by 
participa
nts  
Knowledge 
enables action 
in practical 
situations and 
new 
knowledge 
creation on 
values. 
 
Action 
resulting from 
belief of fact is 
more 
important than 
truth 
 
Pragmatism Survey using 
a deductive 
and inductive 
approach 
Questionn
aire 
 
Qualitative 
and 
Quantitative 
data 
3.3.1.1 Philosophical assumptions 
Philosophical assumptions concern epistemology, ontology, and axiology (Creswell & Plano 
Clark, 2007). Awareness of philosophical assumptions will increase the quality of research and 
can contribute to the creativity of the researcher (Creswell & Plano Clark, 2007).  
(a) Epistemology 
Epistemology concerns the relationship between the analyst which is being inquired about and 
that which is being researched (Creswell & Plano Clark, 2007), or the researcher’s convictions 
about knowledge (Davis, 2014). Epistemology creates a complete opinion of how one can 
create knowledge (Ernest, 2009). Epistemology is concerned with the nature and forms of 
information (Cohen, Manion & Morrison, 2007). Guba and Lincoln (1994, p. 108) explain 
“that epistemology asks the question, what is the nature of the relationship between the would-
be knower and what can be known”? The epistemology for this study is based on the value 
theory in mathematics education of Bishop (1996), the cultural dimensions of Hofstede (1997) 
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and Seah’s (2011b) three views on values, namely values are cognitive, affective and socio-
cultural. 
(b) Ontology  
All research begins with ontology (Denzin & Lincoln, 1994). Ontology focuses on what reality 
is, or the assumptions and convictions we hold about reality (Biesta, 2010; Ernest, 2009). 
Realising reality leads one to determine the way things are in order to find meaningful 
indicators of what is really happening (Biesta, 2010). For this study, reality is viewed from the 
position that values included in the learning of mathematics influence the way learners engage 
with mathematics tasks (Seah et al., 2016). The assumption which the researcher considered to 
be true are that values can provide an individual with the will and determination to learn 
mathematics. 
(c) Axiological assumption  
According to Mertens (2010, p. 2) “[a]xiology refers to the nature of ethics and value judgments 
and their role; whether inquiry is value free (objective) or value bound (subjective)”. Axiology 
emphasises that action coming about from conviction of truth is more imperative than truth 
(Taatila & Raij, 2012). The researcher values learner performance in mathematics and believes 
that teachers’ values can be transferred to learners, which, in turn, lead to better mathematics 
learning.  
3.3.1.2 Theoretical assumptions 
Meta-theory refers to theoretical assumptions, which deal with a worldview or paradigm a 
person can use to acquire knowledge. A paradigm is a set of assumptions about how things 
work or “can be described as a whole system of thinking” (Neuman as cited by Vosloo, 2014, 
p. 300). These are assertions shared between researchers about how problems should be 
understood and addressed (Kuhn quoted by Babbie, 2011). In simple terms a paradigm might 
mean an assumption.  
This study adopted a pragmatism paradigm where truth is what works and what is valuable 
(Heppner & Heppner, 2004). Pragmatism uses both qualitative and quantitative strands 
(Creswell, 2009). The main paradigm underlying this study relates to determining what reality 
is, and how you know something. It informs the nature of ethics and value judgments and their 
role. The reason for choosing a pragmatic research paradigm is because this particular position 
provides a workable solution to multifaceted research problems and offers a practical, centre 
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ground orientation in relation to post-positivism and interpretivism (Vosloo, 2014). The 
research problem on what values learners find important is addressed.  
3.3.1.3 Methodological assumptions  
Methodological assumptions refer to the research methods used for the study, namely 
methodology, method and data collection sources (Botha, 2006). Methodology explains how 
the researcher gets the information. In this case, a survey, adopting both deductive and 
inductive approaches, was used. The data collection source was a questionnaire with both open-
ended questions and semantic differential items. The responses to the open-ended questions 
provided qualitative data, while the semantic differential items were used to collect quantitative 
data. Figure 3.2 below describes the methodological assumptions for this study. 
 
Figure 3.2: Methodological assumptions for this study 
(a) Research approach 
Deductive and inductive reasoning approaches were used in this study. Deductive reasoning 
consists of true premises that necessarily lead to true conclusions (Botha, 2006). Premises are 
assumptions that something is true (Babbie & Mouton, 2001). Deductive reasoning was 
suitable for this study in terms of distinguishing between the various values learners identified 
as valuable in the learning of mathematics (refer to 1.7). On the other hand, according to Babbie 
and Mouton (2001), qualitative research is inductive. Therefore, inductive reasoning was also 
appropriate for this study since learners could explain their hindrances and contributors to 
mathematics learning. 
(b) Research strategy 
The research strategy used was a survey. A survey is when a researcher “choose[s] to 
concentrate on a group of seemingly similar cases” (Scott & Usher, 2011, p. 93), such as grade 
9 learners at a certain school. A survey provides the researcher with an opportunity to obtain 
desired data from a specified group (Vosloo, 2014). A survey was appropriate for this study 
Methodology
survey using 
deductive 
and inductive 
approaches
Qualitative 
and 
quantitative 
research 
method
Time 
horizon-
cross 
sectional
Questionnaire
Sample size 
and 
requirements
Data 
collection
Data 
analysis
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since data on what learners’ value in the learning of mathematics was collected with a printed 
internationally standardised questionnaire.  
(c) Research method 
Exploratory research provides a better understanding of the problem (Trochim, 2006). 
Exploratory research is geared towards a concept or a domain that the researcher knows little 
about or which has not been explicitly and fully addressed in the literature (Botha, 2006). In 
this scenario, the study was exploratory in nature since the WIFI project is being conducted in 
South Africa for the first time. Both quantitative and qualitative research methods were used 
(refer to 1.7). “Quantitative research is an approach for testing objective theories by examining 
the relationship among variables” (Creswell, 2014, p. 4). Quantitative research deals with 
objective data that is stable and reliable, which is free from preconceived ideas, and data that 
is expressed in numbers, while qualitative study is concerned with words instead of numbers 
(Botha, 2006; Vosloo, 2014). 
(d) Time horizon 
The time horizon for this study was cross-sectional, which means data were collected across 
different grades or classes for a specific group in a specific timeframe (Levin, 2006) (refer to 
1.7). For this study, data pertaining to values were collected across eight grade 9 classes 
between 10:24 and 10:54 in the mornings from Mondays to Fridays over a period of two 
weeks.  
(e) Data collection instrument 
The researcher used a standardised questionnaire developed by Seah (2011b) (See Appendix 
E). The standardised questionnaire was a convenient instrument to collect data, as it was 
available. The standardised questionnaire made the design easier and removed the struggle to 
develop a new instrument. In addition, the instrument was appropriate for the study in the 
context in which it was implemented. However, after reflecting certain wording could have 
changed, since some phrases are not really defined, for example “keeping mathematics magic”. 
The language on the questionnaire could also have been simplified so as to be more 
understandable to grade 9 learners. However, since it was a standardised questionnaire the 
researcher decided not to make any adjustments to the instrument. Metzer, De Bruin and 
Adams (2014, p. 2) noted that “when a questionnaire is being developed, it is not necessarily 
the number of items included that is important, but rather the quality of the item definitions in 
measuring a specific construct”. The aim of the questionnaire was to collect data on 
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contributors, hindrances to mathematics learning and the values that grade 9 learners’ value 
when doing mathematics. The questionnaire has three sections, namely sections A, B and C.  
Section A has biographical information, which was collected to ascertain the age, gender, home 
language and race of the learners (Botha, 2006). Question 10 in section A, requested learners 
to indicate their level of agreement with the question I am doing well in mathematics. Learners 
had to indicate if they agree, strongly agree, disagree, strongly disagree or if they were not sure. 
Biographical questions in the questionnaire can be used by any researcher and reduce 
unfairness to any racial group, sexual category or language groups (Metzer et al., 2014). 
Section B comprises two open-ended questions where learners had to list three attributes to 
mathematics learning and three hindrances to mathematics learning. Section B aimed to 
determine learners’ conceptions of contributors and hindrances to mathematics learning. 
Section C has questions on what learners find important when learning mathematics. There are 
10 questions where participants had to mark one of the five blocks to indicate if one phrase is 
more important to them in the mathematics learning than another phrase. For example, as 
indicated in Table 3.3, a participant could indicate that he/she values Leaving it to ability when 
doing mathematics much more than Putting in effort when doing mathematics.  
Table 3.2: Example of Likert scale item 
Number Phrase A -2 -1 0 1 2 Phrase B 
1 Leaving it to 
ability when 
doing 
mathematics 
X     Putting in effort when 
doing mathematics 
 
(f) Sampling 
(i) Research context 
The research was conducted at a public school in Ekurhuleni South District (D16) comprising 
65 government schools. It was convenient to do research at this school since the researcher is 
a teacher at the particular school. The school’s language of instruction is English and there are 
approximately 1 200 learners in total in the school. The school is a fee-paying institution and 
follows the CAPS curriculum. 
(ii) Population 
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From a population of 1 200 learners at the school, 274 learners are in grade 9, which formed 
the sample for the study. The majority of these learners come from the neighbouring primary 
schools, and they travel to school by bus or taxis from the nearest townships.  
(iii) Sampling technique 
Purposive sampling was used to select the participants. Purposive sampling allows the 
investigator to choose the learners who can provide the best information to achieve the 
objectives of the study and might be willing to share (McMillan, J. H. & Schumacher, 2006). 
Purposive sampling is appropriate if a person wants to have an understanding about a chosen 
case without necessarily intending to generalise the results (Teddlie & Yu, 2007).  
(iv) Sample 
The sample for this study was purposefully selected. The criteria for selecting participants were 
as follows: This research was confined to learners enrolled in grade 9 in a public school in the 
Ekurhuleni district. Participants could have been repeaters or non-repeaters, male or female, 
and should have been willing to participate in the research. Although the sample was not 
representative of all the schools in Gauteng, it was applicable to the region where many learners 
experience challenges with mathematics learning. This sample could also provide useful 
information about what learners in this specific context value, and how these learners’ values 
compare with their performance. The sample consisted of 274 grade 9 mathematics learners at 
the selected public school. Thirty-six randomly selected grade 9 learners participated in a pilot 
study prior to the actual study, namely four learners from each of the nine grade 9 classes. They 
also participated in the actual study. 
(g) Data collection process 
Permission was granted by the principal and governing body to collect data during school 
hours. Prior to the actual study 36 grade 9 learners were randomly selected to participate in a 
pilot study. A pilot study was conducted in order to rectify any vague questions; which learners 
might not understand (refer to 1.7).  
For the actual study, data were collected by means of a survey using a printed questionnaire. 
Each participant from each of the nine grade 9 classes, in total 274 learners, completed the 
questionnaire during 30 minutes breaks (10:00 – 10:30) (see table 3.3) in the mornings from 
Mondays to Fridays for nine school days over a period of two weeks. This long period of data 
collection could have led to chances of the questions being leaking. Also, learners could have 
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responded quickly and in a hurry so as to go and relax with their friends, which could have 
resulted in substandard responses from learners or the submission of a questionnaire 
incompletely answered. Two hundred-and-seventy-four questionnaires were distributed, but 
only 256 were returned. Learners who did not submit questionnaires were followed up, but 
they denied that they had not submitted the questionnaire. Table 3.3 shows the data collection 
schedule. 
Table 3.3: Data collection schedule 
Date Day Time 
10:24 - 10:54 
Class Number of 
questionnaires 
distributed 
Number of 
questionnaires 
collected 
16/04/18 Monday 30 minutes 9A 33 30 
17/04/18 Tuesday 30 minutes 9B 30 27 
18/04/18 Wednesday 30 minutes 9C 28 26 
19/04/18 Thursday 30 minutes 9D 31 31 
20/04/18 Friday 30 minutes 9E 28 28 
23/04/18 Monday 30 minutes 9F 32 31 
24/04/18 Tuesday 30 minutes 9G 30 26 
25/04/18 Wednesday 30 minutes 9H 30 29 
26/04/18 Thursday 30 minutes 9I 32 28 
Total 274 256 
 
The aim of the research study had been discussed before the participants completed the 
questionnaires. The researcher monitored the answering process and explained unclear 
questions to the participants like “keeping mathematics magical” as keeping mathematics 
exciting. The participants had to answer the questionnaires individually without talking to 
anyone. Participants were encouraged to answer all the questions in the questionnaire. All 
participants were given the same questionnaire and the same time allocation of 30 minutes to 
complete the questions. The participants were thanked for participating in this study. Learners 
put the completed forms in a box in the front of the classroom as they left the classroom after 
completing the questionnaires. 
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(h) Data analysis procedure 
De Vos, Strydom, Fouché and Delport (2011, p. 397) define “data analysis as the process of 
bringing order, structure and meaning to the mass of data”. The data analysis for this study was 
exploratory and descriptive (Saunders, Lewis & Thornhill, 2007). Data collected via printed 
questionnaires were captured on MS Excel, and then analysed with the assistance of a software 
programme, SPSS, version 23. The learners’ responses were captured and loaded on MS Excel 
and statistical analyses were carried out.  
Descriptive statistics were conducted to analyse participants’ biographical details (age, ethnic 
group, language) as well as the perception of how well learners were doing in mathematics 
which were strongly disagree, disagree, neither agree or disagree, agree and strongly agree 
value when doing mathematics (refer to 4.4.3) (Trochim, 2006). Descriptive statistics is a more 
intensive examination of occurrence of events leading to a more detailed description and also 
focuses on describing certain concepts that the researcher knows something about, but just 
wants to describe what has been found or observed (Botha, 2006).  
The two open-ended questions regarding possible contributors and hindrances to mathematics 
achievement (see section 4.3) were qualitatively analysed. The data were captured on an MS 
Excel spreadsheet. Pre-coding was first done to become familiar with the text, which involved 
re-reading and underlining key text and passages that stood out as relevant. The important and 
relevant texts are the ones which appeared most when the researcher grouped them on excel 
according to meaning, like working hard when doing mathematics and listening and paying 
attention in class. Thereafter, codes with the same meaning were sorted to derive to categories, 
where after the categories were grouped into themes. 
The semantic differential items to identify participants’ preferences of values were analysed 
and presented with some descriptive statistic methods, such as frequency analysis and cross-
tabulation (refer to table 4.4). The association between participants’ perceptions of how well 
they are in mathematics and what learners value was analysed using Chi-square tests (refer to 
4.5). The Pearson’s Chi-square test is used to measure a relationship between two categorical 
variables (Field, 2009). For example: Does the Perception of doing well in mathematics relate 
to Valuing hard work when doing mathematics? (The words in italics refer to specific wording 
in the questionnaire). 
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(i) Reliability and validity  
Reliability and validity provide confidence and belief in the data and the study. Reliability is 
defined as the degree to which the tool produces the related results on recurring trials (Kaiser 
& Wallace, 2016). Colleagues from the University of Guelph (2019) consider reliability as 
[t]he extent to which results are consistent over time and when the results of a study can be 
reproduced under a similar methodology. Reliability was confirmed via Cronbach’s alpha 
values and was considered to have acceptable internal consistency if the alpha coefficient was 
greater than or equal to 0.7 (Streiner, 2003). Reliability was not tested for this study, however, 
reliability was confirmed by some previous studies determining Cronbach’s alpha values. One 
of the few studies in Africa, conducted in Ghana by Seah et al. (2017) obtained a Cronbach 
alpha value of 0.947, while the research study done in Japan by Shinno, Kinone and Baba 
(2014) “yielded satisfactory Cronbach’s alpha values for each of the five factors, ranging from 
0.772 to 0.936” (p. 172).  
Content validity was ensured by using a standardised questionnaire. The questionnaire, called 
What I Find Important in Mathematics Learning (WIFI), was designed and validated by Seah 
(2016) and various research teams from different countries such as Australia, Brazil, China, 
Hong Kong, Malaysia, Japan, Singapore, Sweden, Taiwan, Turkey and the United States in 
2012 (Seah et al., 2016).  
Qualitative data was defended through a careful consideration of all the elements of 
trustworthiness.  These elements include dependability, credibility, transferability, and 
confirmability (Lincoln & Guba, 1985).  
The construct of dependability is related to the concept of consistence in 
qualitative enquiry. The dependability of data was achieved by verifying the steps of the 
research through examination of such items as raw data, data reduction products, 
and process notes. Dependability was also achieved through considering the process that took 
place between the data collection method, data analysis and theory generated from the data.  
Credibility refers to “the accuracy with which the researcher interpreted the data” (Koonin, 
2014:258).  In this study, measures of credibility included: using an international student 
questionnaire which was tested through conversations with supervisors to seek consensus and 
confirm interpretations so as to maintain the meaning originally intended.  
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Transferability was the ability of the findings to deliver similar results when applied to similar 
situations. To enable transferability, sufficient detail of the context of the study was not 
changed in the questionnaire.  
Confirmability refers to how well the data collected support the findings and interpretation of 
the researcher. To achieve confirmability, evidence from other sources was examined and used 
to build a coherent justification for themes derived. 
Vosloo (2014, p. 346) elaborated that “validity in quantitative research determines whether the 
research truly measures that which it was intended to measure or how truthful the research 
results are”. Validity is when a research tool is assessing what it claims to achieve (Kaiser & 
Wallace, 2016). To achieve greater validity, the researcher avoided bias by not altering the 
responses when analysing the questionnaire (Cohen et al., 2011). Face validity was enhanced 
through a pilot study (Bush, 2003). This enabled the researcher to find any ambiguous 
questions, which learners might not understand and to rectify these questions (Kaiser & 
Wallace, 2016). The pilot study contributed towards face validity by checking if the 
questionnaire represented what it was expected to measure (Rattray & Jones, 2007). However, 
after the pilot study no changes were made to the instrument in order to maintain the meaning 
originally intended.  Face validity was also ensured by requesting experts, including the current 
and former supervisors, colleagues and learners to proofread the data collection instrument in 
order to identify items that lack clarity or that may not be appropriate for, or discriminate 
between participants. According to Iacobucci and Churchill (2010), face validity alludes to the 
relationship (similarities/correlations) between the researcher’s interpretation of concepts and 
his/her interpretation of the categories measured.  
(k) Ethical measures 
Ethical clearance was obtained from the UJ’s Faculty of Education Ethical Committee 
(clearance number 2017-100) (see Appendix A) and from the Gauteng Department of 
Education (see Appendix B) before any empirical work was conducted at school. The principal 
of the school and parents also gave permission to conduct the study (see permission letters in 
Appendix C and D). Throughout the study, ethical research principles were adhered to, such as 
privacy, confidentiality, anonymity, consent and protection from harm (Resnik, 2015). Before 
data were collected, the aim for the research was explained. Participants were promised that 
their collected information would be stored confidentially (Resnik, 2015). Only learners who 
were granted permission by their parents were allowed to participate in the research and the 
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participation was voluntary. Participants were free to withdraw from the study if they did not 
want to continue. Participants were reassured that all results would be anonymously reported. 
Individual written consent was obtained from all participants to safeguard the confidentiality 
of collected data and the anonymity of each grade 9 mathematics learner. All answered 
questionnaires were given to the supervisor to store them in a locker at the university for the 
next three years. 
3.4 CHAPTER SYNTHESIS 
Chapter 3 summarised the research design and methodology used for this study. The research 
question was re-examined in order to establish philosophical, theoretical and methodological 
assumptions for the study. The main paradigm underlying this study, namely pragmatism, 
which emphasises both qualitative and quantitative strands (Creswell, 2009) was discussed. 
The deductive and inductive reasoning approaches adopted for this study, as well as the 
research strategy, were outlined. An elaboration on both the qualitative and quantitative 
research methods was done. A quantitative research method is concerned with numbers, 
statistics and the relationship between events or numbers, while a qualitative research method 
is concerned with words instead of numbers (Vosloo, 2014). The composition of the 
standardised quantitative questionnaire was delineated. Furthermore, the population, sample 
and sampling technique were demarcated. The data collection process and data analysis 
procedures were discussed. Lastly, reliability and validity were justified and ethical 
considerations taken into account were discussed.  
Chapter 4 presents the data analysis and interpretation of qualitative findings and quantitative 
results. These findings and results will be used to determine implications for mathematics 
learning, which will be based on the findings that learners value as important in the learning of 
mathematics. 
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CHAPTER 4: DATA ANALYSIS AND INTERPRETATION OF 
RESULTS 
4.1 INTRODUCTION 
Chapter 4 reports on the data analysis and interpretation of the results of the qualitative and 
quantitative components for this study. The data were analysed to answer the main research 
question, namely What values do grade 9 mathematics learners from a public school in the 
Ekurhuleni district of Gauteng associate with mathematics learning? and the sub-questions, 
which were presented in section 1.3.1, but are repeated here for ease of reference. The two 
research sub-questions were: 1) What are learners’ views on the most important contributors 
to mathematics learning? and 2) What are learners’ views on the most important hindrances 
to mathematics learning? The starting point of the data analysis was to analyse the participants’ 
biographical information by using descriptive statistics. The sub-questions were answered by 
analysing the participants’ responses on the contributors and hindrances to mathematics 
achievement inductively by coding and grouping together the codes which might have had 
something in common. Data on what values grade 9 mathematics learners associate with 
mathematics learning were analysed quantitatively, employing descriptive statistics. The 
results of the quantitative data are presented, after which an interpretation of these results is 
provided. 
4.2 RESULTS OF DATA ANALYSES  
The three sections of the questionnaire (see sub-section 3.3.1.3(e)) to be analysed comprised: 
1) biographical information; 2) two open-ended questions on contributors and hindrances to 
mathematics learning; and 3) a set of 10 semantic differential items where learners had to tick 
one of the blocks to indicate if phrase A was more important to them in the learning of 
mathematics than phrase B, or vice versa. If a participant placed a tick in the middle block, this 
would mean that phrases A and B were equally important to the learner. For an example, refer 
to Error! Reference source not found..  
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Table 4.1: Example of a Likert scale item 
Number Phrase A -2 -1 0 1 2 Phrase B 
1 Leaving it to 
ability when 
doing 
mathematics 
X     Putting in effort when 
doing mathematics 
 
Both the biographical information and the 10 semantic differential items were quantitatively 
analysed using descriptive statistics, while the qualitative data from the two open-ended 
questions were inductively analysed. The analysis of these sections will be discussed below. 
4.2.1 Biographical information 
Biographical information about the participants was quantitatively analysed and presented to 
contextualise the sample. The biographical information was analysed according to age, race, 
home language and learners’ views on their mathematics achievement.  
The participants in this study were 256 grade 9 learners, all from the same school situated in 
the Ekurhuleni district in the Gauteng province. There were 132 boys (48%) and 146 girls 
(52%) in the sample of grade 9 learners. Table 4.2 shows the distribution of the gender of the 
participants; age groups; race and learners home language. 
 
 
 
 
 
 
 
 
 
49 
 
Table 4.2: Participants’ demographic profile elements. 
Profile variable N Percentage 
Gender 
Female 146 52% 
Male 132 48% 
Distribution of age 
groups 
14-15 years 209 80.5% 
16-17 years  45 17.5% 
12-13 years 3 2% 
Race 
Blacks 230 89.8% 
Coloured 12 4.7% 
Don’t want to 
respond 
10 3.9% 
Asian 3 1.2% 
Other 1 0.4% 
Home language 
Indigenous South 
African 
206 82.7% 
English 40 16.1% 
Others 6 1.2% 
 
The number of girls and boys was almost the same, namely 146 and 132 (52 % and 48 % 
respectively). Both boys and girls at the particular school in this study are encouraged to attend 
school by parents and the society. This finding deviates from the past when boys would attend 
school while girls remained at home doing household duties (Ajai & Imoko, 2015).  
The participants’ ages ranged from 12 to 17 years. Table 4.2 shows the distribution of the age 
groups of the participants. There were 209 participants between 14 and 15 years of age (80.5%), 
while 45 participants were between 16 and 17 years (17.5%) and three learners between 12 and 
13 years old (2%). One learner did not respond to this question. The participants who were 16 
and 17 years old are slightly above average for the grade and could possibly be repeating the 
grade or may have repeated previous grades.  
From table 4.2, it is evident that the majority of the participants are African (n = 230; 89,8%) 
followed by coloured participants (n = 12; 4,7%). Few of the participants (n = 3; 1,2%;) came 
from other countries on the African continent, but were not South African. There was only one 
Indian participant (0.8%) and no white participants. Some learners (n = 10; 3,9%), chose not 
to respond to this question. Most African parents prefer their children to attend ex-model C 
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high schools since they are viewed as being better than township schools, possibly through 
comparison of matric results (Nel & Kistner, 2009).  
The data revealed that 206 participants spoke indigenous South African languages (82.7%) as 
their home language, followed by 40 participants speaking English (16.1 %) and six 
participants speaking other languages (1.2%), not originating from South Africa.  
In the biographical section of the questionnaire, participants were also requested to indicate 
their level of agreement regarding the statement “I am doing well in mathematics”. They were 
given five options to choose from, which were 1) strongly disagree; 2) disagree; 3) neither 
agree or disagree; 4) agree; and 5) strongly agree. The responses are illustrated in Table 4.3. 
Table 4.3: Level of agreement regarding how well participants believe they are doing in 
mathematics 
  N Percentage 
Level of agreement Neither agree or 
disagree 
99 38.6% 
Agree 94 36.6% 
Strongly agree 23 9.1% 
Disagree 23 9% 
Strongly disagree  17 6.7% 
Most participants (n = 98; 38.6%) neither agreed nor disagreed with the perception of doing 
well in mathematics. This neutral response suggests the learners were not very sure if they were 
doing well or not. Almost a third of the participants (n = 93; 36.6%) agreed with the perception 
that they were doing well in mathematics, and few participants (n = 23; 9.1 %) strongly agreed 
that they are doing well in mathematics. These learners who agreed and strongly agreed to the 
statement “I am doing well in mathematics” could have attained good examination results and 
could have done well in other classwork activities in the past. Hence, they tend to believe that 
they are doing well in mathematics. However, some learners (n = 23; 9.1%) disagree while 
others strongly disagreed (n =17; 6.7%) with the perception of doing well in mathematics. The 
possible reason for disagreeing with the statement could be that they might have failed 
mathematics in the previous assessments, and therefore they think they are not good at 
mathematics.  
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4.3 RESULTS OF DATA ANALYSES REGARDING CONTIBUTORS AND 
HINDRANCES TO MATHEMATICS LEARNING 
The two open-ended questions regarding the participants’ perception of possible contributors 
and hindrances to their mathematics learning (see Annexure E (Section B)) were qualitatively 
analysed to address the two sub-questions, namely 1) What are learners’ views on the most 
important contributors to mathematics learning? and 2) What are learners’ views on the 
hindrances to mathematics learning? 
4.3.1 Contributors to mathematics learning  
The researcher coded participants’ responses on possible contributors to mathematics learning 
inductively. A code in qualitative inquiry is most often a word or short phrase that groups 
together ideas that might have something in common (Saldaña, 2013). To codify is to “arrange 
things in a systematic order” (Saldaña, 2013, p. 9). The data were captured on an MS Excel 
spreadsheet. Pre-coding was first done to become familiar with the text, which involved re-
reading and underlining significant text and passages that stood out as relevant. Thereafter, 
codes with the same meaning/s were sorted to derive categories; then the categories were 
grouped into themes. The three themes were commitment (the state of being dedicated to an 
activity), diligence (careful and persistent work or effort) and appropriate behaviour (expected 
way of behaving). For example, common phrases like “working hard”, “practising mathematics 
every day” and “doing homework regularly” were grouped under the theme “Diligence”. 
“Practising mathematics everyday” implies revising concepts which have been done in 
previous weeks, while homework is normally given to reinforce concepts which were taught 
on the same day. The phrases referred to above are presented in Table 4.3. The letter f in the 
table represents frequency, thus how often the phrase appears in the data. The frequency 
divided by the total number of participants, then multiplied by 100%, gives the percentage, 
while the N represents the total of participants who responded on each theme. 
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Table 4.4: Learners’ views on contributors to mathematics achievement 
Themes Categories f N 
Commitment 
 
Listening or paying 
attention 
 
Asking questions 
 
 
 
Focus or concentration 
 
 
Positive attitude  
 
 
 
53  
(43.8%) 
 
25 
(20.7%) 
 
 
23 
 (19%) 
 
20  
(16.5%) 
 
 
121 
(46.9%) 
 
Diligence 
Working hard 
 
Practising mathematics 
every day 
 
Doing homework regularly 
 
Determination 
 
27  
(37.5%) 
26  
(36.1%) 
12 
(16.7%) 
 
7 
(9.7%0 
72 
(28.1%) 
 
Appropriate 
behaviour  
Discipline 
 
Respecting teachers  
 
 
47 
(74.6%) 
16 
(25.4%) 
 
63 
(24.6%) 
Total  256 256 
 
The three themes which emerged under the category “contributors to mathematics learning” 
are discussed below. 
4.3.1.1 Commitment 
The view of being committed to schoolwork, as a contributor to mathematics learning, was 
noted by 121 of 256 participants (47.3 %). Learner L38, for example, claimed that “learners 
should be committed to practising mathematics”. Being committed to schoolwork will lead 
learners to being able to evaluate tasks, exchange ideas, do assignments, study and do 
homework without being pushed by friends or parents, thus resulting in the learning of 
mathematics (McNeil, Robin & Miller, 2000). According to Jerrim (2015), a hard work ethic, 
a belief that anyone can succeed with effort and high aspirations for the future, all play an 
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important, inter-linked role, which is part of commitment. The categories classified under this 
theme include a) listening or paying attention; b) determination; c) focus or concentration; d) 
positive attitudes; and e) asking questions. These categories are discussed in more detail next.  
(a) Listening or paying attention 
Listening is an important aspect in mathematics learning as pointed out by 53 out of 256 
participants (41.4%). Participant L8 stated that learners should “always listen and pay attention 
in class”. According to Mentz (2012) listening in class allows learners to understand the 
concepts since focusing in class improve the nature and quality of the classroom experience is 
a better contributor to mathematics learning. Therefore, listening might be a key to 
understanding concepts in mathematics, which may lead to effective mathematics learning.  
(b) Asking questions 
The view that asking questions could contribute to improved learning was supported by 25 out 
of 121 participants (20.7%). Participant L11 emphasised “ask a lot of questions” and L12 said 
“focus and ask fellow [learners] for help if I do not know”. Asking questions shows a learner’s 
effort to understand mathematical concepts properly (Cho et al., 2002). Therefore, asking 
questions might contribute to mathematics learning since it could lead to better explanation of 
unclear concepts, and eventually better understanding of mathematics.  
 (c) Focus or concentration 
Focus or concentration in the mathematics classroom was noted by 23 of 121 participants 
(19%) as being important to the learning and understanding of mathematics. Participant L111 
asserted that a contributor to mathematics learning is when “he/she is disciplined and 
concentrate[s] on what is being taught”. According to (Ojose, 2008), being focused in the 
classroom assists learners to form hypotheses and deduce possible consequences, which allow 
them to construct their own meanings of mathematics (refer to 2.6.1), thus improving their 
mathematics learning.  
(d) Positive attitude 
Having a positive attitude is believed to be a contributor to mathematics learning as indicated 
by 20 out of 121 participants (16.5 %). Participant L3 specifically indicated that “a learner 
should have a good attitude towards mathematics”. According to Jackson (2009) a positive 
self-value and attitude builds learners’ self-reliance to reach out and participate in learning. 
Therefore, a positive attitude might increase learner’s chances of understanding mathematics.  
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4.3.1.2 Diligence 
Almost a quarter of the participants (n = 65; 25.4%) indicated diligence as a crucial contributor 
to mathematics learning. According to Saldaña (2018), diligence means careful and persistent 
work or effort. According to participant L5, “a learner who wants to be good at Mathematics 
should study every day and very hard”. Diligent learners work hard and actively participate in 
discussions in the classroom, which yields positive outcomes, such as critical thinking (McNeil 
et al., 2000). A possible reason why only a quarter of the participants value diligence could be 
that the majority of learners might be forced to work hard by their parents, while they would 
prefer to spend more time on leisure activities, such as social media, according to L129’s 
response. A discussion on the categories sorted under diligence, namely working hard, 
practising mathematics every day and doing homework regularly, follows. 
(a) Working hard 
Working hard is an important value in mathematics learning as pointed out by 27 out of 72 
participants (37.5%) who made comments about diligence. L105 elaborated that “hard working 
and practis[ing] maths” is the key to mathematics learning. As the researcher in this study and 
as a teacher, I have observed that there is no substitute for hard work. The harder learners work 
in mathematics, the better results they obtain in mathematics. According to the DoE (2008, p. 
7) “hard working produces learners who are numerate and able to engage with basic 
mathematics in real-life situations, thus empowering learners to be self-managing people, 
contributing workers and participating citizens”. 
(b) Practising mathematics every day 
Several participants 26 out of 72 participants (36.1%) viewed practising mathematics every 
day as a critical value. Participant L172 noted that a person should “practise maths so that you 
can have a better understanding”. Schollar (2015) also argued that mathematics is learnt 
successfully through practice. The more a person practises answering mathematics problems 
the more he/she understands different aspects of mathematics questions. Therefore, it is 
important to solve many mathematics problems in numerous ways before tackling the 
examination or other assessments to improve one’s learning of mathematics.  
(c) Doing homework regularly  
Some participants 12 out of 72 participants (16.7%) highlighted doing homework as a 
contributor to mathematics learning. L113 stated that “homework should be done all times”. 
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Homework reinforces practice and participation in mathematics, and as a result, improves 
mathematics learning (Zentall & Goldstein, 1999). 
(d) Determination 
Determination was viewed by seven out of seven out of 72 participants (9.7%) as an important 
aspect under the category commitment. Participant L20 noted that a contributor to mathematics 
learning is “revising what has been learnt and studying regularly”. Determination focuses on 
the relationship between goals and needs (Ryan & Huta, 2009). Learners who are determined 
believe they have the ability to succeed, and their goals are achievable. As a result, this enables 
learners to maintain a sense of personal control over mathematics learning (McMillan, W., 
2015). Therefore, if a learner values being determined in class, he/she may enhance his/her 
learning of mathematics.  
4.3.1.3 Appropriate behaviour 
Almost a quarter of the participants (n = 63; 24.6%) highlighted that to achieve in mathematics 
one has to be well-behaved. Participant L22 noted that for mathematics learning to take place, 
a learner’s “behaviour must be excellent”. Jackson (2009) acknowledged that appropriate 
behaviour comprises discipline and respect, which will be discussed next.  
(a) Discipline 
Forty-seven out of 63 participants (74.6%) commented on discipline or behaviour as a positive 
contributor to mathematics learning. Participant L111 elaborated that mathematics learning is 
possible when “he/she should be disciplined and concentrate on what’s being taught”. 
Participant L97 elaborated that mathematics learning is enhanced by “good behaviour” and, 
L201 said “discipline and self-respect”. Learners’ good discipline builds a good learner-teacher 
relationship, which improves the classroom experience when learning mathematics (Zepke, 
2013).  
(b) Respecting teachers  
Respecting teachers is an important aspect in mathematics learning, as pointed out by 16 out 
of 63 (24.6%) participants who made comments about appropriate behaviour. Participant L195 
elaborated that “respect for the teacher and for the fellow learners” are important for 
mathematics learning. Participant L220 stated that “the learner must be respectful and 
concentrated” while participant L227 said “the learner should respect his/her teacher”. Learners 
who respect their teachers’ instructions, may get favourable treatments from their teachers, like 
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extra help and access to opportunities (Jackson, 2009), which could assist in effective 
mathematics learning.  
4.3.1.4 Synthesis of the most important contributors to mathematics learning 
From the above discussion, participants’ responses indicate that diligence in class, such as 
working hard, practising mathematics every day, determination to work and doing homework 
regularly, contribute to their mathematics learning. However, practising mathematics everyday 
implies revising concepts which have been done in previous weeks and homework is normally 
given to reinforce concepts which were taught on that day. The contributors under the category 
“commitment to schoolwork” include listening or paying attention, focusing/concentrating in 
class, having a positive attitude towards mathematics, and asking questions. The last 
contributor about appropriate behaviour included discipline and respecting teachers by not 
making a noise in class. 
From the contributors mentioned above, it may be deduced that being committed to schoolwork 
leads to learners working hard, practising every day and doing homework regularly. A positive 
attitude towards mathematics may lead learners to concentrate, which, in turn, may result in 
asking questions. Paying attention in class could also result in respect for teachers and learners 
being disciplined. 
4.3.2 Hindrances to mathematics achievement 
Similar to the identification of contributors to mathematics learning, data were also coded, 
categorised and grouped according to common themes regarding the hindrances to mathematics 
learning. The themes and categories are presented in Table 4.4. 
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Table 4.5: Hindrances to mathematics achievement 
Themes Categories f N 
Distractions 
 
 
Poor discipline 
 
Electronic devices 
 
 Negative  
 attitude  
 
Household duties 
 
 
Lack of confidence, 
concentration and 
understanding  
 
 
72  
(41.4) 
40 
(23%) 
35 
(20.1%) 
 
14 
(8.05%) 
 
13 
(7.5%)  
 
 
174 
(68%) 
No commitment to 
schoolwork 
 
Laziness 
 
Not managing time 
 
42 
(77.8%) 
12 
(22.2%) 
54 
(21%) 
 
Teacher  
 
Teacher’s 
explanation 
 
28 
(11%) 
 
 
28 
(11%) 
Total  256 256 
Next, the three themes on the hindrances to mathematics learning, with their respective 
categories, are discussed.  
4.3.2.1 Distractions 
(a) Poor discipline  
Seventy-two out of 174 participants (41.1%) realised that poor discipline by their friends or 
peers could hinder their own mathematics learning. Participant L77 provided the response, 
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“lack of discipline during mathematics learning”, L53 said “being disruptive during the 
lesson”, L205 elaborated that “classmates make noise in class while you want to concentrate” 
and L217 said: “talking to other people while teacher is teaching, my peers are hindering me 
from my achievement”. L151 said “peers are always making noise in class and negative 
influence from friends”. Participant L215 cited another hindrance as “noise in class and you 
cannot concentrate and some of my friends only talk about devices and games”.  
One participant’s response indicated that his/her learning is hindered by “being disruptive in 
class, talking to other people while teacher is teaching” (L217). According to Jackson (2009), 
effective learning of mathematics happens when learners behave in a way that the teacher 
values. For example, if learners come in for extra help, if they raise their hands before speaking 
and refrain from talking during the lesson, they are more likely to receive favourable treatment, 
extra help, high expectations, and access to opportunities from their teachers. Therefore, if 
favourable behaviour could lead to better learning in mathematics, poor discipline in class 
could have the opposite effect and hinder mathematics learning.  
 (b) Electronic devices 
Forty out of 174 participants (27.6%) regarded electronic devices as a distraction, which may 
hinder their mathematics learning. Participant L20 stated “television and social media” as a 
hindrance to his/her mathematics learning, while L113 cited “using your phone during the 
lesson”, and L197 pointed to “WhatsApp, and playing games in class” as further hindrances. 
L129’s response that “going out to watch movies [the] day before you write a test/exam” 
indicates that media could hinder some learners from learning mathematics effectively. Becker 
(2014) agreed that learners spend more time watching TV and have less respect for learning 
subject content.  
(c) Negative attitude  
Approximately one quarter of the participants (35 out of 174, or 20.1%) indicated a negative 
attitude towards mathematics as a hindrance to mathematics learning. Mata, Monteiro and 
Peixoto (2012) defined an attitude towards mathematics as a mentality towards a concept of 
mathematics that has been acquired by an individual through his or her beliefs and experiences 
but which could be changed. Participant L104 said: 
“Having the idea that you will never be good at maths, bad attitude can lead you to have bad 
minds, hatred towards mathematics, thinking or always telling yourself maths is hard without 
trying to understand, I think maths is very difficult.” 
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According to Boyanton (2011, p. 224), learners’ negative attitudes may distract them from 
concentrating on tasks because they will keep thinking that “I am stupid.” or “I will never pass 
this test”. When learners have negative attitudes towards mathematics, it can distract them from 
concentrating on tasks because they will keep thinking that they are stupid or that they will 
never pass. As a result, negative attitudes might result in poor performance in class, which in 
turn might hinder mathematics learning. 
 (d) Household duties 
Household duties were cited by 14 out of 174 participants (8%) as a distraction to mathematics 
learning. Participant L59 stated that, “house chores/house duty” hinders mathematics 
performance. According to Falbo, Lein and Amador (2001) household duties during learners’ 
transition from primary school to high school must be limited. Participant L149 said “parents 
sending us to do work while we want to do mathematics” hinders mathematics learning. 
Assigning a lot of household duties might hinder mathematics learning since learners will be 
tired when they come from school and would then still have to do all their duties at home. 
Household duties might result in these learners not revising at home or doing homework since 
they would be tired. As a result, household duties might hinder mathematics learning. 
(e) Lack of confidence/concentration/understanding 
Lack of confidence, concentration and understanding are hindrances to mathematics learning. 
Thirteen out of 174 participants (7.5%) suggested that lack of confidence might hinder their 
mathematics learning. Lack of confidence is evident by participant L37’s response who said 
“doubting yourself” and L157 who said “lack of confidence” as hindrances to mathematics 
learning. Participant 83 said “lack of understanding in certain sections” hinders mathematics 
learning. Some learners struggled with mathematics due to lack of concentration and 
understanding. Eight out of 13 participants found lack of concentration as a hindrance to 
mathematics learning, while five out of 13 participants found understanding as a hindrance. 
Participant L83 stated that "lack of understanding in certain sections” is a hindrance in 
mathematics learning. Lack of confidence may negatively influence persistence and academic 
success (McGhie, 2012). 
4.3.2.2 Teacher 
According to 28 out of 256 participants (11%), the teacher was viewed as one of the hindrances 
to learners’ mathematics learning. Some participants pointed out that some teachers do not 
explain properly while other teachers explain mathematics concepts in a difficult way. Some 
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teachers focus on good learners only, and other teachers do not do homework corrections with 
learners. Participant L235 said “when teachers do not explain clearly/explain in a difficult way 
or do not do corrections with us”, and participant L165 said “teacher neglect of struggling 
learners instead of helping them”. Participant L217 said “the way mathematics is taught is [a] 
hindrance to my achievement” while participant L209 said “the teacher is too fast in 
explaining”. This suggests that some teachers may influence learners’ mathematics learning 
negatively. Simkins (2013) agreed that a decrease in learners’ mathematics results, which is a 
result of their mathematics learning, could be caused by insufficiently qualified teachers, who 
use out-dated teaching strategies and who require more content knowledge. Mohamed and 
Waheed (2011) found that learners develop positive attitudes towards mathematics when they 
have a supportive teacher. Therefore, teachers may support learners’ expectations by setting 
meaningful tasks which are somewhat, but not excessively challenging and promoting 
cooperative learning environments that make learning more exiting.  
4.3.2.3 No commitment to schoolwork 
(a) Laziness 
With respect to not practising/laziness, 42 out of 54 participants (77.8%) blamed themselves 
for not practising due to laziness. Participant L15 said “lazy to work harder, I sometimes get 
very lazy to practise mathematics every day”. Laziness as a hindrance to mathematics learning 
is supported by Schollar (2015), who stated that mathematics learners also seem to have a low 
work ethic and an inappropriate study orientation. Learners commit their time to issues which 
are not educational, while some decide not to work, which may result in poor mathematics 
learning. 
 (b) Not managing time 
Twelve out of 54 participants (22.2%) realised that failure to manage time hinders mathematics 
learning. According to some participants, they spend more time on extracurricular activities 
such as different sports and do not do their schoolwork or homework. Participant L221 stated 
that “lack of time management hinders mathematics learning”. If learners are not able to 
manage their time effectively, they may not be able to study effectively and thus may not 
achieve the results that they should be capable of achieving, thus resulting in hindering 
mathematics learning (Liu & Lin, 2010). When learners do not study or practise mathematics 
daily, this may be a hindrance to mathematics learning. One learner’s response was “not 
constantly learning and practising daily” (L154), thus supporting this claim of not managing 
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time. Lack of time management hinders learners’ performance since practising mathematics 
might improve mathematics learning.  
4.3.2.4 Summary on hindrances to mathematics learning 
From the above discussion, participants’ responses indicate that distractions in class such as 
misuse of electronic devices, poor discipline, lack of confidence, negative attitudes towards 
schoolwork and household duties, the teacher, and no commitment to schoolwork hinder their 
mathematics learning. The hindrances under not committed to schoolwork include poor time 
management and not practising mathematics sufficiently. From the hindrances mentioned 
above it may be deduced that the misuse of electronic devices could lead to mismanagement 
of time. Poor discipline may contribute to the lack of understanding of mathematics concepts. 
Most likely lack of listening in class might result in the misunderstanding of mathematics 
concepts. When learners are disruptive in class this may steer the teacher to concentrate more 
on learners who are listening in class, than on those learners who are not behaving well.  
Participants’ statements on hindrances to mathematics learning show that parental involvement 
is undeniably critical. Jackson (2009, p. 35) stated that one of the eight non-cognitive 
characteristics that are predictive of academic success is “availability of a strong support 
person”. Parents should support their children academically by monitoring that their children 
are doing homework and are spending less time on electronic devices for recreational purposes, 
and should give them less household duties. Parents should guide their children on their 
management of time regarding academic work, especially towards examinations.  
 Teachers should also be vigilant in class to monitor learner’s activities. More workshops on 
instilling discipline in class are necessary for the improvement of mathematics learning. A 
conducive learning environment is necessary for both teaching and learning.  
4.4 QUANTITATIVE DATA ANALYSIS: SEMANTIC DIFFERENTIAL ITEMS 
The 10 semantic differentials items (refer to Annexure E (Section C)) were envisaged to 
identify the most important broad values that grade 9 mathematics learners from a public school 
in the Ekurhuleni district associate with mathematics learning. Learners had to tick in one of 
the blocks to indicate if phrase A was more important to them in the learning of mathematics 
than the other phrase. One tick in the middle box would mean that phrase A and B are equally 
important to the learner. For example, a participant could indicate that he/she values Leaving 
it to ability when doing mathematics much more than Putting in effort when doing mathematics. 
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The 10 semantic differential items were analysed using descriptive statistics. Thereafter, the 
association between learners’ perception of how well they are in mathematics and what 
learners’ value was analysed using Chi-square tests (refer to 4.5). A Pearson’s Chi-square test 
is used to measure a relationship between two categorical variables (e.g. does the perception of 
doing well in mathematics relate to valuing hard work when doing mathematics?) (Field, 2009). 
4.4.1 Reliability measures  
Reliability for the data collection instrument used in this study was confirmed by some previous 
studies determining Cronbach’s alpha values. One of the few studies in Africa, conducted in 
Ghana by Seah et al. (2017) obtained a Cronbach alpha value of 0.947, while the research study 
done in Japan by Shinno, Kinone and Baba (2014, p. 172) “yielded satisfactory Cronbach’s 
alpha values for each of the five factors, ranging from 0.772 to 0.936”. The items were 
considered to have acceptable internal consistency as the alpha coefficients had been greater 
than or equal to 0.7 (Streiner, 2003). The University of Guelph (2019) states that “when results 
are consistent over time and the results of a study can be reproduced under a similar 
methodology, then the research instrument is considered to be reliable”. Therefore, the 
researcher considered the standardised questionnaire to be reliable and did not calculate the 
Cronbach alpha for this study. 
4.4.2 Descriptive statistics pertaining to the 10 semantic differential items 
Some descriptive statistic tools such as frequency analysis cross-tabulation and graphs were 
used to analyse learners’ values. The percentage response for each phrase on what values 
learners associate with mathematics learning is presented in Table 4.5. The table presents the 
mean and standard deviation of each statement. The negative values -2 and -1 in Error! 
Reference source not found. imply that participants value the phrases listed on the left side 
more than those listed on the right hand side in the questionnaire (refer to Annexure E (Section 
C)),but also the opposite direction applies. The positive values 1 and 2 imply that participants’ 
value the phrases listed on the right hand side more than those on the left hand side. Next, 
results for each of the semantic items are discussed. 
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Table 4.6: Descriptive statistics pertaining to what values learners associate with 
mathematics learning 
Statements -2 
Phrase 
A 
Strong 
-1 
Phrase 
A 
Mild 
0 
Neutral 
1 
Phrase B 
Mild 
2 
Phrase 
B 
Strong 
Mean Standard 
deviation 
How the answer to 
a problem is 
obtained versus 
what the answer to 
a problem is. 
Count 87 38 66 24 18 -0.65 1.285 
Row N 
% 
37.3% 16.3% 28.3% 10.3% 7.7%   
Feeling relaxed or 
having fun when 
doing 
mathematics 
versus hard work 
is needed when 
doing 
mathematics.  
Count 29 25 65 44 79  0.49 1.355 
Row N 
% 
12.0% 10.3% 26.9% 18.2% 32.6%   
Leaving it to 
ability when doing 
mathematics 
versus putting in 
effort when doing 
maths. 
Count 3 20 23 63 134 1.26 1.013 
Row N 
% 
1.2% 8.2% 9.5% 25.9% 55.1%   
Applying 
mathematics 
concepts to solve 
a problem versus 
using a rule or 
formula to find the 
answer. 
Count 27 19 89 25 82 0.48 1.327 
Row N 
% 
11.2% 7.9% 36.8% 10.3% 33.9%   
Truths and facts, 
which were 
discovered versus 
mathematical 
ideas and practices 
used in life. 
Count 26 37 69 64 43 0.26 1.232 
Row N 
% 
10.9% 15.5% 28.9% 26.8% 18.0%   
Someone teaching 
and explaining 
mathematics to me 
versus exploring 
mathematics by 
myself or with 
friends. 
Count 135 42 41 9 17 -1.10 1.221 
Row N 
% 
55.3% 17.2% 16.8% 3.7% 7.0%   
Remembering 
mathematics 
ideas, concepts, 
rules or formulae 
versus creating 
Count 99 59 49 20 18 -0.82 1.251 
Row N 
% 
40.4% 24.1% 20.0% 8.2% 7.3%   
64 
 
 
Almost half of all participants (125 out of 233; 53.6%) valued how the answer to a problem is 
obtained (M = -0.65, SD = 1.285) over what the answer to a problem is (n= 42; 18%). According 
to the Australian learners (refer to section 2.5), achievement is possible if one knows the steps 
of the solution (Seah & Barkatsas, 2014). These solution steps are achieved if one values 
mathematical ideas and practices used in life.  
Also, about half of the participants (123 out of 242; 50. 8%) valued hard work when doing 
mathematics (M = 0.49, SD = 1.355) over feeling relaxed or having fun when doing 
mathematics. Seah and Wong (2012) found that Asian learners from two countries, namely 
Hong Kong and Malaysia, valued achievement which pushed them to work hard to achieve 
their intended goals. For one to succeed in mathematics one has to work hard. Hard work is 
also evident from the qualitative findings on contributors to mathematics achievement. One 
participant said a contributor to mathematics performance is “hard work and practis[ing] 
maths” (participant L116). This finding confirms Seah’s (2016) view that if learners value 
achievement they work hard and succeed.  
mathematics 
ideas, concepts, 
rules or formulae. 
Telling me what a 
triangle is versus 
letting me see 
examples of 
triangles to 
understand their 
properties. 
Count 12 10 31 59 133 1.19 1.115 
Row N 
% 
4.9% 4.1% 12.7% 24.1% 54.3%   
Demonstrating 
and explaining 
mathematics 
concepts and 
proofs versus 
keeping 
mathematics 
magical. 
Count 103 66 46 14 15 -0.93 1.115 
Row N 
% 
42.2% 27.0% 18.9% 5.7% 6.1%   
Using 
mathematics to 
predict or explain 
events, in 
example, staying 
in control versus 
using mathematics 
for development 
and progress. 
Count 12 19 88 47 76 0.64 1.148 
Row N 
% 
5.0% 7.9% 36.4% 19.4% 31.4%   
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The majority of participants (197 out of 243; 81%) valued putting in effort when doing 
mathematics (M = 1.26, SD = 1.013) compared to leaving it to ability when doing mathematics 
(n = 23; 9.4%). According to Schollar (2015), a good work ethic will result in learners putting 
in effort when learning mathematics. Therefore, it is not only about ability which makes one 
achieve good mathematics results but it is about putting in an effort when doing mathematics. 
Slightly less than half of the participants (107 out of 242; 44.2%) valued using a rule or formula 
to find the answer (M = 0.48, SD = 1.327) rather than applying mathematics concepts to solve 
a problem (n= 46; 19%). According to Seah and Barkatsas (2014), the Australian learners (refer 
to section 2.4), achievement was possible if one knows which formulae to use to arrive at the 
solution, and know the multiplication tables.  
In addition, more participants (107 out of 239; 44.8%) valued using mathematical ideas and 
practices used in life (M = 0.26, SD = 1.232) than participants valuing abstract concepts, which 
they discovered (67; 26.4%). In Japan, Ueda et al. (2014) found that learners valued 
constructing mathematical ideas in the lesson, which implies that learning mathematics does 
not rely only on discovered facts, but facts used in a real-life context (compare section 2.4). 
Almost three quarters of the participants (177 out of 244; 72.5%) valued someone teaching and 
explaining mathematics to them (M = -0.10, SD = 1.221) over exploring mathematics by 
themselves or with friends (n= 26; 10.7%). This finding is supported by Seah and Barkatsas 
(2014), who found that learners from Australia value teachers who pose questions to them 
while providing individual explanation, help and feedback. There are learners who understand 
better when concepts are explained to them than when they have to learn by themselves.  
Many participants (158 out of 245; 64.5%) valued remembering mathematics ideas, concepts, 
rules or formulae (M = -0.82, SD = 1.251) over creating mathematics ideas, concepts, rules or 
formulae (n = 38; 15.5%). Seah and Bishop (2000) found that textbooks in Singapore and 
Malaysia value teaching mathematics through the use of routine drill questions. As a result, 
most learners tend to resort to memorisation in order to remember the formula instead of 
generating mathematics understanding. 
A considerable number of participants (192 out of 245; 78.4%) valued seeing examples of 
triangles to understand their properties (M = 1.19, SD = 1.115) over the teacher telling them 
what a triangle is (9%, n = 22). Seeing examples of triangles provides relevance to learners’ 
learning, while giving them an opportunity to connect their world to classroom mathematics 
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(Riley, 2012). Some learners might even understand mathematics better, simply because of 
seeing the examples of the concept being taught at that moment (Vanada, 2011). 
More participants (169 out of 244; 69.2%) valued demonstrating and explaining mathematics 
concepts and proofs (M = -0.93, SD = 1.115) than keeping mathematics magical (n = 29; 
11.8%). If teachers are mathematically proficient they are in a position to explain mathematical 
concepts to learners, carry out procedures flexibly, accurately and guiding learners to see 
mathematics as sensible (Kilpatrick et al., 2001). Therefore, demonstration and explanation 
might help learners see mathematics as sensible and worth doing. 
Almost half of the participants (123 out of 243; 50.8%) valued using mathematics for 
development and progress (M = 0.64, SD = 1.148) overusing mathematics to predict or explain 
events, for example staying in control (n = 31; 12.9%). Mathematics concepts enable learners 
to develop the ability to deal with mathematical challenges of daily life and to progress with 
their study of mathematics in high school and beyond (Kilpatrick et al., 2001). 
4.4.3 Summary of values that learners associate with mathematics learning 
Almost half of all participants valued how the answer to a problem is obtained over what the 
answer to a problem is. The same applies to participants valuing hard work when doing 
mathematics over feeling relaxed or having fun when doing mathematics. The last finding 
shows that learners have realised that in order to succeed in mathematics learning, one has to 
work hard through practice, asking questions, doing homework and concentrating in class.  
According to the findings, when learners value working hard they will put in an effort when 
doing mathematics compared to only relying on their ability when doing mathematics. Most 
participants value using mathematical ideas and applications in real life, rather than valuing 
truths and facts which they have discovered. Almost three-quarters of the participants valued 
someone teaching and explaining mathematics to them over exploring mathematics by 
themselves or with friends. From the findings, it can be deduced that learners value 
remembering mathematics ideas, concepts, rules or formulae over creating mathematics ideas, 
concepts, rules or formulae.  
4.5 ASSOCIATION BETWEEN VALUES AND THE PERCEPTION OF DOING 
WELL IN MATHEMATICS 
The Pearson’s Chi-square test was used to correlate the perception of doing well in 
mathematics with the values of the participants. Pearson’s Chi-square test is used to measure a 
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relationship between two categorical variables, for example whether the perception of doing 
well in mathematics relate to valuing hard work when doing mathematics (Field, 2009). If the 
p value is small (p ˂.05), then there is confidence in the hypothesis that there is an association 
between the variables. Table 4.7 illustrates the cross-tabulation and Chi-square test on item 1, 
namely I am doing well in mathematics versus How the answer to a problem is obtained. 
Table 4.7: Cross tabulation and Chi-square test for item 1 
How the answer to a 
problem is obtained 
I am doing well in mathematics Total 
Strongly 
disagree 
Disagree Neither 
agree or 
disagree 
Agree Strongly 
agree 
 -2 Count 5 9 29 30 14 87 
% within C1 5.7% 10.3% 33.3% 34.5% 16.1% 100.0% 
-1 Count 4 3 12 18 1 38 
% within C1 10.5% 7.9% 31.6% 47.4% 2.6% 100.0% 
0 Count 4 3 29 22 7 65 
% within C1 6.2% 4.6% 44.6% 33.8% 10.8% 100.0% 
1 Count 1 1 14 7 1 24 
% within C1 4.2% 4.2% 58.3% 29.2% 4.2% 100.0% 
2 Count 2 4 5 7 0 18 
% within C1 11.1% 22.2% 27.8% 38.9% 0.0% 100.0% 
Total Count 16 20 89 84 23 232 
% within C1 6.9% 8.6% 38.4% 36.2% 9.9% 100.0% 
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Symmetric Measures 
 Value Approximat
e 
Significance 
Nominal by 
Nominal 
Phi .309 .137 
Cramer's 
V 
.155 .137 
N of Valid Cases 232  
There was no association between the perception of doing well in mathematics and how the 
answer to a problem is obtained (χ2 (16) = 22.186, df = 16, p = 0.137 ˃.005). The Cramer’s V 
value is 0.155 and it had a small effect since it fell between 0.1 and 0.3. According to Seah and 
Barkatsas (2014), Australian learners perceived achievement to be possible if one knows the 
steps of the solution. These steps of solution are achieved if one value mathematical ideas and 
practices used in life. However, this contradicts the findings on the values that participants 
value in the learning of mathematics. 
For reference to the cross-tabulation and Chi-square test on item 2, namely I am doing well in 
mathematics vs Hard work is needed when doing maths see Appendix H. 
There was an association between the perception of doing well in mathematics and that hard 
work is needed when doing mathematics (χ2(16) = 30.635, p = 0.015 < 0.05). More than half 
Chi-Square Test 
 Value df Asymptotic 
Significance 
(2-sided) 
Pearson Chi-Square 22.186a 16 .137 
Likelihood Ratio 23.208 
 
2.629 
 
232 
16 
 
1 
.108 
 
.105 
 Linear-by-Linear 
Association 
N of Valid Cases 
a. 10 cells (40,0%) have expected count less than 5. The minimum 
expected count is 1.24. 
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of the participants (n = 123; 51%) valued working hard when doing mathematics (refer to 
Error! Reference source not found.). The Cramer’s V value was 0.178 and it had a small 
effect since it fell between 0.1 and 0.3. Learners’ low work ethic affects mathematics learning 
(Schollar, 2015). Some learners spend much more time watching television instead of studying 
mathematics, which results in them believing that mathematics is difficult especially when they 
struggle (Becker, 2014) (refer to section 2.6.3.1). Therefore, if a learner works hard by 
spending more time doing mathematics s/he is most likely to have a perception of doing well 
in mathematics. 
For reference to the cross-tabulation and Chi-square test on item 3, namely I am doing well in 
mathematics vs Putting in effort when doing maths see Appendix H. 
There was no association between the perception of doing well in mathematics and putting in 
effort when doing mathematics (χ2(16) = 16.457, p = 0.422 > 0.05). The Cramer’s V value 
was 0.130 and it had a small effect since it fell between 0.1 and 0.3. According to Spaull (2013, 
p. 13) mathematics learning in South Africa is hindered by a “shortage of well-trained 
mathematics teachers, while the situation is also intensified by teachers who cannot teach what 
they do not know” resulting in teachers lacking desirable subject knowledge. As a result, even 
when a learner put in an effort if the teacher is not delivering the content, the learner’s 
understanding and learning of mathematics is hindered. However, it should be noted that 
mathematics learning is not hindered by teachers only, but also by poor assessment tasks and 
inappropriate study methods. 
For reference to the cross-tabulation and Chi-square test on item 4, namely I am doing well in 
mathematics vs Using a rule or formula to find the answer see Appendix H. 
There was no association between the perception of doing well in mathematics and using a rule 
or formula to find the answer χ2(16) = 18.475, p = 0.297 > 0.05. The Cramer’s V value was 
0.138 and it had a small effect since it fell between 0.1 and 0.3. Seah and Bishop (2000) found 
that textbooks in Singapore and Malaysia value teaching mathematics through the use of 
routine drill questions. Valuing using a formula or rule might not give a learner the confidence 
to have a perception of doing well in mathematics. Where a learner only values using the rule 
and formula, if questions become more complex, then the learner might experience problems.  
APPENDIX H illustrates the cross-tabulation and Chi-square test on item 5, namely I am doing 
well in mathematics vs Mathematical ideas and practices used in life. 
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There was no association between the perception of doing well in mathematics and 
mathematical ideas and practices used in life (χ2 (16) = 25.846, p = 0.056 > 0.05). The 
Cramer’s V value was 0.165 and it had a small effect since it fell between 0.1 and 0.3. Valuing 
mathematical ideas and practices used in life might not confidently make a learner have a 
perception about doing well in mathematics. Ueda et al. (2014) found that Japanese valued 
utilising learners’ diversified mathematical thinking, letting them subjectively and extensively 
construct mathematical ideas in the lesson. Even if there is no association but with some real-
life practices, learners tend to understand more and as a result do well in mathematics. 
However, since this statement was based on a perception, it could be that some learners might 
value mathematical ideas and practices used in life and could still be convinced that they are 
not doing well in mathematics. 
Appendix H illustrates the cross-tabulation and Chi-square test on item 6, namely I am doing 
well in mathematics vs Someone teaching and explaining maths to me.  
There was no association between the perception of doing well in mathematics and someone 
teaching and explaining mathematics to me (χ2 (16) = 14.263, p = 0.579 > 0.05). The Cramer’s 
V value was 0.121 and it had a small effect since it fell between 0.1 and 0.3.  
According to McGhie (2012), learners struggle to adapt to teachers’ teaching methodologies 
and strategies. Therefore, teacher explaining the concepts might lead to no association between 
the perception of doing well in mathematics and someone teaching and explaining 
mathematics. A teacher may provide an explanation, while a learner might be struggling to 
adapt to the teachers teaching strategies.  
Appendix H illustrates the cross-tabulation and Chi-square test on item 7, namely I am doing 
well in mathematics vs Remembering maths ideas, concepts, rules or formulae. 
There was no association between the perception of doing well in mathematics and 
remembering mathematics ideas, concepts, rules or formulae (χ2 (16) = 11.047, p = 0.807 > 
0.05). The Cramer’s V value was 0.106 and it had a small effect since it fell between 0.1 and 
0.3. According to Seah and Bishop (2000), teachers in Singapore and Australia value teaching 
mathematics through the use of routine drill questions. As a result, most learners tend to resort 
to memorisation, which might result in learners forgetting easily the concepts taught. 
Memorisation might lead to no association between the perception of doing well in 
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mathematics and remembering mathematics ideas since one would have not really understood 
the concepts when they were taught.  
Appendix H illustrates the cross-tabulation and Chi-square test on item 8, namely I am doing 
well in mathematics vs Letting me see examples of triangles to understand their properties.  
There was no association between the perception of doing well in mathematics and letting 
learners see examples of triangles to understand their properties (χ2(16) = 14.101, p = 0.591 > 
0.05). The Cramer’s V value is 0.120 and it had a small effect since it fell between 0.1 and 0.3. 
According to Vanada (2011), some learners might understand mathematics better, simply 
because of the correlation between aids and the concepts being taught at that moment. Visual 
aids bring the world inside the classroom and allow learners to gain an understanding of what 
is being taught to them by their teachers. Even though visual aids might help learners 
understand the concepts, however the fact might not apply to all learners.  
Appendix H illustrates the cross-tabulation and Chi-square test on item 9, namely I am doing 
well in mathematics versus Demonstrating and explaining maths concepts and proofs. 
There was an association between the perception of doing well in mathematics and 
demonstrating and explaining mathematics concepts and proofs (χ2(16) = 37.616, p = 0.002 ˂ 
0.05). Most participants (n = 168; 69.1%) value demonstrating and explaining mathematics 
concepts and proofs (refer to Error! Reference source not found.). The Cramer’s V value is 
0.120 and it had a small effect since it fell between 0.1 and 0.3. According to Ojose (2008) 
explaining concepts help learners to improve mathematical understanding which might lead 
them in making deductive and inductive mathematical reasoning. By so doing mathematics 
learning might take place leading learners to evaluate, judge the correctness of the 
mathematical solution and applying what has been learnt to real-life situations. 
Appendix H illustrates the cross-tabulation and Chi-square test on item 10, namely I am doing 
well in mathematics vs Using maths for development and progress.  
There was no association between the perception of doing well in mathematics and using 
mathematics for development and progress (χ2 (16) = 23.888, p = 0.092 ˃ 0.05). The Cramer’s 
V value was 0.157 and it had a small effect since it fell between 0.1 and 0.3. According to 
Piaget (1977) learners’ development of language and gaining of basic skills speed at the 
concrete operational stage allow learners to judge the correctness of the mathematical solution 
and apply what has been learnt to real-life situations. Therefore, language might be used for 
72 
 
development and progress since learners might be able to form hypotheses thus giving them an 
opportunity to build their own mathematics.  
From the above findings, it can be deduced that there are only two significant associations 
between participants’ perceptions of how well they do in mathematics and what they value. 
First, the perception of doing well in mathematics correlates with hard work, which is needed 
when doing mathematics. Secondly, the perception of doing well in mathematics relates to the 
demonstration and explanation of mathematics concepts and proofs.  
4.6 A COMPARISON BETWEEN CONTRIBUTORS/HINDRANCES AND 
VALUES 
One of the objectives in 1.4.2 was to derive from the identified contributors and hindrances in 
the learning of mathematics what participants value as important in the learning of 
mathematics. Therefore, a comparison was made between the findings on contributors and 
hindrances and what the participants value, which is illustrated in Error! Reference source 
not found.7. 
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Table 4.8: A comparison between the contributors and hindrances and what the 
participants value 
Contributors  Hindrances Values 
Theme Categories Theme Categories  
  Teacher Teacher’s 
explanation 
How the answer to 
a problem is 
obtained 
Diligence Working hard 
Practising 
mathematics 
everyday 
Doing homework 
regularly 
  Hard work is 
needed when doing 
mathematics 
Commitment Concentrate or 
focus in class 
Revise the topics 
you did not 
understand until you 
understand must 
commit in doing 
classwork and 
homework 
 
  Putting in effort 
when doing 
mathematics 
    Using a rule or 
formula to find the 
answer 
  Teacher Teacher’s 
explanation 
Mathematical ideas 
and practices used 
in life 
  Teacher Teacher’s 
explanation 
Someone teaching 
and explaining 
mathematics to me 
  Distractions 
 
Electronic 
device 
Poor 
discipline 
Lack of 
confidence, 
concentratio
n and 
understandin
g  
Negative 
attitude  
Household 
duties 
Remembering 
mathematics ideas, 
concepts, rules or 
formulae 
Teacher Teacher’s 
explanation 
visual 
  Letting me see 
examples of 
triangles to 
understand their 
properties 
Commitment Listening or paying 
attention 
Determination 
Focus or 
concentration 
Positive attitude  
Asking questions 
  Demonstrating and 
explaining 
mathematics 
concepts and 
proofs 
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Table 4.8 categorises the three contributors and three hindrances into six values. It is evident 
that there is an alignment between the contributors and hindrances, and what learners value in 
the learning of mathematics. The comparison was undertaken through checking the similarities 
on hindrances /contributors and values in mathematics learning. For example, the contributor 
on commitment is similar to the value of putting in effort when doing mathematics.  Therefore, 
for this study it could be derived that if a learner is committed to school work, s/he tends to 
value putting in effort in order to understand all the concepts being taught.  
4.7 SYNTHESIS OF THE CHAPTER 
Data collected from a sample of 256 grade 9 learners from a school in Ekurhuleni district were 
quantitatively and qualitatively analysed. Quantitative data comprised demographic 
information and a self-reporting question relating to how learners agree to the statement: I am 
doing well in mathematics, while qualitative data comprised contributors and hindrances to 
mathematics learning.  
The biographical information showed that almost the same number of boys and girls 
participated in the research. Classification of participants according to race was done and it is 
evident that the majority of the participants were African (followed by coloured participants). 
Few of the participants came from other countries on the African continent. Most participants 
spoke indigenous South African languages. Most participants neither agree nor disagree with 
the perception of doing well in mathematics. The three major contributors to mathematics 
learning were diligence, commitment and appropriate behaviour, while the major hindrances 
to mathematics learning were distractions, teachers’ poor explanations and attitudes, and 
learners lack of commitment to schoolwork. The learners’ values were analysed and the 
association between values and the perception of doing well in mathematics was analysed using 
Pearson’s Chi-square tests. There are only two significant associations between participants’ 
perceptions of how well they do in mathematics and what they value. First, the perception of 
doing well in mathematics correlates with hard work, which is needed when doing 
mathematics. Secondly, the perception of doing well in mathematics relates to the 
demonstration and explanation of mathematics concepts and proofs. Lastly, a comparison 
between contributors/hindrances and values was done. 
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CHAPTER 5: CONCLUSION, RECOMMENDATIONS AND 
LIMITATIONS 
5.1 INTRODUCTION 
Studies on the possible role of values in mathematics learners’ performance have been mostly 
limited to countries external to the African continent, such as Australia, Asia and Turkey (Seah, 
2011a), before this study was conducted in the South African context. The findings from the 
international studies revealed that Australian learners value memorising mathematical facts and 
shortcuts to solve mathematical problems, while Asian learners value achievement, which 
motivates them to work hard to achieve their intended goals. On the other hand, learners from 
Turkey value “grow[ing] as citizens who embrace, protect and improve the Turkish nation's 
national, ethical, humanitarian, spiritual and cultural values” (Dede, 2011, p. 605).  
The purpose of this study was to determine what values grade 9 learners from a public school 
in the Ekurhuleni district (of South Africa) associate with mathematics learning. The researcher 
envisaged that a better understanding of learners’ values could help teachers to infuse values 
in the learning of mathematics and, in turn, lead to better learner performance in mathematics 
(refer to 1.4).  
This final chapter provides an overview of the study by summarising Chapters 1, 2, 3 and 4. 
Thereafter, the overarching findings according to the research questions are supplied with the 
aim of addressing the main research question (see section 1.4), namely What values do grade 
9 mathematics learners from a public school in the Ekurhuleni district of Gauteng associate 
with mathematics learning? The contributions of this study are stated, followed by implications 
regarding a value-infused approach towards mathematics learning within the context of this 
study (see section 4.3). The limitations of this research study are then discussed, followed by 
suggested recommendations for further research. This chapter will be concluded with a 
personal reflection on the study. 
5.2 OVERVIEW OF THE STUDY 
Factors that may contribute to poor performance in mathematics include learners’ poor work 
ethic, lack of motivation from teachers, and non-completion of the syllabus within specified 
timeframes (Makgato & Mji, 2006). Peng and Nyroos (2012) believe that teachers do not take 
cognisance of learners’ values in mathematics, which may potentially contribute to poor 
performance in the subject. Therefore, this study was motivated by a curiosity to identify what 
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values learners associate with their learning of mathematics. Values, according to Seah et al. 
(2016), provide learners with the motivation and determination to work diligently in 
mathematics classrooms (see section 1.6.3.1). The researcher envisaged that a better 
understanding of learners’ values could assist teachers to infuse values in the learning of 
mathematics and, in turn, lead to better learner performance in mathematics.  
Chapter 1 introduced the purpose of this inquiry as to determine specifically what values grade 
9 learners from a public school in the Ekurhuleni district associate with mathematics learning. 
The research objectives of this study were threefold (see section 1.4.2): first, to explore 
learners’ views on the most important contributors to mathematics learning; second to identify 
learners’ views on the hindrances to mathematics learning; and last to derive, from the 
identified contributors and hindrances values associated with what is important in the learning 
of mathematics. All three objectives aimed to provide inputs on what values should be included 
into the teaching and learning of mathematics to arm learners with the ability to learn 
mathematics concepts better.  
Chapter 2 reviewed the literature and theoretical perspectives on values in mathematics 
learning. Definitions of values and reasons for infusing values in mathematics learning were 
provided. Previous research studies focusing on values in mathematics, conducted in countries 
external to the African continent, such as Malaysia, Japan, Turkey, Asia and Australia (Seah 
& Wong, 2012), were discussed. In addition, cognitive factors influencing mathematics 
learning, such as deep thinking, introduction of play and visual aids, as well as non-cognitive 
factors like personal factors ecological factors and affective factors, were outlined. Other 
factors influencing mathematics learning, which include teacher factors, the South African 
mathematics curriculum, learner factors and gender, were also noted. Literature on how to 
improve mathematics learning through the development of mathematical proficiency was 
reviewed. Contributors derived from literature, which might reinforce learners’ performance, 
include teachers’ attitudes, parental involvement, teachers’ mathematical proficiency, 
identification with mathematicians, availability of a strong support, positive self-concept and 
self-value. Lastly, the three theoretical underpinnings for this study, namely the value theory 
in mathematics education (Bishop, 1996), the cultural dimensions Hofstede (1997) and Seah’s 
(2011a, 2011b) three views on values (cognitive, affective and socio-cultural) were elaborated.  
Chapter 3 expanded on the nature of the research problem and the research design adopted for 
the study. The research design consisted of specific components, such as philosophical 
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assumptions of the study that included the epistemology, which is concerned with “the 
relationship between the researcher and that being researched” (Creswell & Plano Clark, 2007, 
p. 24); the ontology, which focused on the nature of reality; and the axiology, which refers to 
the nature of ethics and value judgments and their role in determining whether the inquiry is 
value free (objective) or value bounded (subjective). Theoretical assumptions (meta-theory), 
which refer to theoretical assumptions and deal with a worldview or paradigm a person can use 
to acquire knowledge (Creswell & Plano Clark, 2007), were also elaborated. Methodological 
assumptions, which included the research approach using both inductive and deductive 
strategies, were explained. The research strategy, namely a survey using an exploratory 
research method, was explained. A standardised questionnaire developed by Seah (2011b) was 
used as a data collection instrument. Purposive sampling was used to select 256 grade 9 
participants at a public school in Ekurhuleni South District (D16) Permission to conduct the 
study was granted by the principal and the governing body. Data were captured on MS Excel, 
and then analysed with the assistance of a software programme, SPSS version 23. The chapter 
concluded with a discussion on reliability and validity and ethical measures 
Chapter 4 presented the data analysis procedures and the interpretation of the findings. First, 
biographical information was descriptively analysed with regard to age, race, home language 
and learners’ views on their mathematics achievement. The qualitative data analysis using open 
coding revealed numerous contributors and hindrances to mathematics learning (see Table 4.3 
and Table 4.4) affecting grade 9 mathematics learning. The quantitative analyses employing 
Pearson’s Chi-square test measures to determine relationships between two categorical 
variables of 10 semantic differential items (for example, does the perception of doing well in 
mathematics relate to valuing hard work when doing mathematics?) (Field, 2009). The Chi-
square revealed statistically significant differences between two of the 10 semantic items 
dealing with values, namely 1) Demonstrating and explaining mathematics concepts and 
proofs versus keeping mathematics magical, and 2) Feeling relaxed or having fun when doing 
mathematics versus Hard work is needed when doing mathematics.  
5.3 SUMMARY OF FINDINGS ACCORDING TO THE RESEARCH QUESTIONS 
In order to answer the main research question, namely What values do grade 9 mathematics 
learners from a public school in the Ekurhuleni district of Gauteng associate with mathematics 
learning? the following two sub-questions were addressed: 
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5.3.1 Sub-question 1  
What are learners’ views on the most important contributors to mathematics learning?  
This question was addressed in section B of the questionnaire which requested learners to list 
the three most important attributes or behaviours that a learner who wants to be good at 
mathematics should have or display. The contributors were grouped together; the ones which 
were similar were assigned a theme (see Table 4.3).  
The three most important contributors to mathematics learning sequenced from most to least 
important are as follows. First, diligence was mentioned referring to learners working hard, 
practising mathematics every day and doing homework regularly. Secondly, commitment was 
named as signifying learners listening or paying attention, their determination to work, having 
a positive attitude towards mathematics, and asking questions. Lastly, appropriate behaviour 
was noted including discipline and respecting teachers. 
5.3.2 Sub-question 2 
What are learners’ views on the most important hindrances to mathematics learning?  
This question was addressed in section B of the questionnaire which requested learners to list 
three possible hindrances to mathematics achievement. Themes were also assigned to 
hindrances which were common (see Error! Reference source not found.4).  
The most common hindrances were distractions within the classroom, such as misuse of 
electronic devices, lack of discipline, disruptive friends, lack of confidence, concentration or 
understanding, negative attitudes towards mathematics, and household duties. The second 
hindrance reported was teachers who do not explain properly. Lastly, learners who are not 
committed to school work, have poor time management and laziness were foregrounded as 
hindrances to mathematics learning.  
5.3.3 Main research question:  
What values do grade 9 mathematics learners from a public school in the Ekurhuleni district 
of Gauteng associate with mathematics learning?  
The 10 semantic items in section C of the questionnaire sought to answer the main research 
question. The findings show that most participants value how the answer to a problem is 
obtained, and hard work effort when doing mathematics. Some participants valued someone 
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teaching and explaining mathematics to them, and the remembering of mathematical ideas, 
concepts, rules or formulae. Lastly, letting them see examples of triangles to understand the 
properties and demonstrating and explaining mathematics concepts and proofs were cited as 
values that participants find important when doing mathematics. From the Chi- square tests, it 
can be deduced that there were only two significant associations between participants’ 
perceptions of how well they do in mathematics and what they value. First, the perception of 
doing well in mathematics correlates with hard work, which is needed when doing 
mathematics. Secondly, the perception of doing well in mathematics relates to the 
demonstration and explanation of mathematical concepts and proofs. Also, findings from the 
two research sub-questions were combined with the 10 to present an overarching answer to the 
main research question (compare section 4.7).  
The contributor on diligence which includes working hard, practising mathematics every day 
and doing homework regularly answers the main research question, namely that participants 
value hard work, which is needed when doing mathematics. Responses on commitment include 
concentration or focus in class, revision of the topics learners do not understand until they 
understand and commitment to do classwork and homework show that participants value 
putting in an effort when doing mathematics. Another contributor to mathematics learning is 
that the teacher should explain mathematics properly with visual representations, which aligns 
with learners valuing the teacher letting them see examples of triangles to understand their 
properties. Application of mathematics to real-life situations makes mathematics more sensible 
and interesting. Participants value “seeing examples of triangles to understand their properties”, 
which is similar to the contributor of using visual aids for better understanding. Learners’ 
responses indicate that asking for help from your mathematics teacher during break or after 
school might contribute to mathematics learning. Similarly, participants value someone 
teaching and explaining mathematics to them. The value placed on remembering mathematics 
ideas, concepts, rules or formulae, could be similar to the hindrance of distractions. Learners 
might fail to remember if they focus on their electronic devices in class, have poor discipline 
and have a negative attitude towards mathematics. Therefore, the contributors to mathematics 
learning constitute what learners value when doing mathematics.  
However, there were values which did not have any association with doing well in 
mathematics. For example, there was no association between the perception of doing well in 
mathematics and putting in effort when doing mathematics. This could be because putting in 
effort when doing mathematics might not be the only contributor to doing well in mathematics 
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learning as there  might be other factors like good explanation by teachers, proper assessment 
tasks and appropriate study methods. 
5.4 POTENTIAL CONTRIBUTIONS OF THE RESEARCH 
This research study contributes potentially to practice, scholarship and policy. For practice, the 
values that learners find important can be used in classes at this school or possibly in other 
public schools, and can also inform other mathematics education stakeholders. Providing grade 
9 mathematics learners with an opportunity to speak out about the values they find important 
in the learning of mathematics, may possibly add to an improvement in learners’ performance. 
Also, a set of values which learners find important in the learning of mathematics might be 
devised. The values might be taken into cognisance in mathematics classes at the school where 
the research was conducted, as well as other public schools where the need may arise, and 
could also inform other mathematics education stakeholders such as facilitators through 
workshops. The values could be used in mathematics classes at the school where the research 
was be conducted, as well as other public schools where the need may arise, and could also 
inform other mathematics education stakeholders, such as facilitators, through workshops. The 
findings from this study can provide educational stakeholders, such as facilitators, teachers and 
mathematics heads of department, with information regarding the values that grade 9 
mathematics learners subscribe to. 
Scholarly findings on the values that learners associate with in the learning of mathematics add 
to the international body of knowledge in respect of contributing factors to mathematics 
achievement, as well as effective learning in mathematics. This study contributed to research 
on values in mathematics in South Africa. Specifically, this study contributed to the existing 
literature by highlighting what learners value in the mathematics classroom in a South African 
context. The role that values play in mathematics learning could also add to the international 
body of knowledge pertaining to learners’ values in the learning of mathematics. Lastly, the 
findings of this study can inform policymakers on what values in the learning of mathematics 
to infuse into curriculum policies.  
5.5 IMPLICATIONS OF THE STUDY 
Affording learners the opportunity to do what they value in the learning of mathematics is 
essential since values influence the way learners choose to engage or not to engage with 
mathematical tasks (Peng & Nyroos, 2012). The first implication then is that hard work is 
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needed when doing mathematics. Encouraging learners to work hard through practising 
mathematics every day and to do their homework regularly, could enhance mathematics 
learning.  
Putting in effort when doing mathematics was also identified as one of the important values in 
the learning of mathematics. This value can be reinforced by encouraging learners to focus in 
class and to constantly revise the topics they do not understand until they understand and to be 
committed to do all classwork and homework.  
The other important value in the learning of mathematics is that teachers should demonstrate 
and explain mathematics concepts and proofs. Teachers need to encourage learners to pay 
attention in class when the teacher is explaining concepts and to ask questions when they do 
not really understand. A positive attitude and determination are also important for teachers 
when they demonstrate and explain mathematics concepts and proofs.  
Letting learners see examples of triangles to understand their properties was also identified as 
an important value in the learning of mathematics. Teachers and learners may use visual aids 
to enhance learners’ understanding of mathematics. Another important value is remembering 
mathematics ideas, concepts, rules or formulae in the learning of mathematics. Teachers should 
encourage effective use of electronic devices and good behaviour in class, and should instil 
confidence in learners by inspiring them to have a positive attitude towards mathematics.  
Someone teaching and explaining mathematics to learners has been identified as another 
important value in the learning of mathematics. Teachers should strive to explain concepts 
properly and to thoroughly prepare before the lesson so as to be well versed with the concepts 
to be taught. 
Teachers should also try to use mathematical ideas and practices from real life. An example to 
use could be that when teaching substitution, learners are asked what would happen when 
someone is injured when playing soccer. 
5.6 LIMITATIONS OF THE STUDY 
One limitation to the study was that the researcher only used the 10 semantic questions and 
omitted the Likert scale items in another section of the standardised questionnaire, as this study 
was a minor dissertation. The researcher also saw the short coming for not having actual marks 
to compare with the learners’ perceptions about their actual performance. Only participants 
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from a single school in Gauteng were selected and therefore results cannot be generalised to 
all schools in South Africa. Also, using only one grade, namely grade 9 learners, limited 
findings to be generalised to all grades. The data collection instrument was a standardised 
questionnaire which was adopted from Seah (2011b), which comprised values for western 
mathematics, which might have been different in an African context. The issue of reliability 
was only confirmed by previous studies and checked through a pilot study and the Cronbach 
alpha could not be calculated due to limited data which could not be put into constructs.  
5.7 RECOMMENDATIONS FOR FUTURE RESEARCH 
Future research studies could involve more schools and different grades in South Africa to 
determine the values that learners find important when learning mathematics. Further research 
studies could involve values that teachers find important in the teaching of mathematics, since 
teachers play a crucial role in the learning of mathematics. According to Seah (2005) there is a 
need for a fourth category of values in the mathematics classroom to reveal the full account for 
the principles and convictions that are valued and co-valued among all stakeholders, for 
example parents, alumni, the government and assessors, which is also applicable to this study. 
5.8 CONCLUSION 
This study aimed to determine values that grade 9 learners from a public school in the 
Ekurhuleni district associate with mathematics teaching and learning. In order to identify these 
values, contributors and hindrances to mathematics learning were identified that related with 
some of those identified in previous studies. Values similar to the ones found from the literature 
review, include how the answer to a problem is obtained; hard work in doing mathematics; 
effort when doing maths; teaching and explaining of mathematics; remembering of 
mathematical ideas, concepts, rules or formulae; allowing learners to see examples of triangles 
in order to understand their properties and demonstrate and explain mathematics concepts and 
proofs. As such, with the findings in this study, the researcher hopes to encourage the infusion 
of values into the teaching and learning of mathematics, which may have a positive effect on 
grade 9 mathematics performances. Values, such as hard working and putting in an effort when 
doing mathematics, may provide learners with the will and determination to work in 
mathematics.  
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5.9 PERSONAL REFLECTION  
This study provided me, as a novice researcher, an excellent opportunity for reflection. While 
there are many factors related to learners’ lack of commitment which affect their performance, 
there are also many factors beyond their control.  
As a mathematics teacher, this study has taught me to understand the infusion of values in the 
teaching and learning of mathematics as an important way forward to curb learners’ poor 
mathematics performance, since learners focus on activities they value most. I have learnt that 
technology can both contribute and hinder mathematics learning. If used properly technology 
may help my learners understand mathematical concepts, and if I misuse it, it might hinder my 
learners’ performance. In future, I will closely monitor all my learners’ tablets during the lesson 
so that, they do not play games or send WhatsApp messages during the lesson.  
I have learnt that teachers’ content knowledge and the way a teacher explains the concepts are 
important factors which might contribute to learners’ mathematics learning. As a result, I will 
thoroughly prepare for my lessons on all topics so as to be able to tackle any difficult questions.  
Poor learners’ behaviour hinders learners’ performance due to teachers focusing on disciplined 
learners and ignores the badly-behaved learners. In future, I will attend workshops which might 
help me with instilling discipline in my mathematics class. 
As a researcher I have learnt to balance my time to study, be at work and be with the family. 
Therefore, I have learnt to be a good time manager. This research has helped me to work 
independently and be able to analyse an article critically. I have also learnt that it is important 
to get advice from statisticians before collecting data. As a result, in future I will work closely 
with a statistician from the beginning of the research. 
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APPENDIX C: LETTER TO SCHOOL 
 
22nd of June 2018 
 
The Principal: Germiston High School 
P.O Box 95 
Germiston 
1400 
 
 
Dear Madam/Sir 
 
SURVEY: WHAT I FIND IMPORTANT [WIFI] IN MATHEMATICS LEARNING 
 
The purpose of this letter is to firstly inform you of a research project in Mathematics 
Education, which is currently being conducted by a team of eight researchers from this 
University. My letter secondly cordially requests your approval that Ms Tendai Madosi, a 
member of your staff, who is also a registered master’s student at UJ, be allowed to collect data 
from selected mathematics learners/students from your school by using the official project 
questionnaire. 
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The Mathematics Education Unit at UJ is participating in an international research project, 
known as the What I Find Important (WIFI) in mathematics learning project, in which 
mathematics learners in schools (or students in universities) from 18 countries are participating. 
The aim of the project is to identify values, attributes and behaviours, which school 
mathematics learners (in various grades) or university mathematics students (at various 
undergraduate levels) associate with the learning of mathematics. Data will be collected via an 
internationally standardised (and tailor-made for the South African context) questionnaire. 
Data collected from selected learners at your school are intended to form part of the Master’s 
in Mathematics Education study of Ms Madosi, who is a member of the UJ research project 
team.  
Ms Madosi initially needs to conduct a pilot study using the international project questionnaire 
as soon as practically possible. She intends to involve a limited number of mathematics learners 
from different earmarked grades for this. After the questionnaire has been refined (if 
necessary), all mathematics learners from the earmarked grades will be requested to complete 
the questionnaire. Every effort will be made to safeguard learner confidentiality and 
anonymity. Learner participation is voluntary and there are no foreseen risks for the 
participants, their parents/guardians, the school or the master’s student (Ms Madosi). 
Ms Madosi’s master’s research proposal was recently approved by the Mathematics Education 
Unit of UJ, while she has also gained the go-ahead from the Faculty of Education’s Research 
Ethics Committee in respect of her data collection. The Research Division of the Gauteng 
Department of Education has also been informed of the research project, which will be 
conducted in a number of schools in the province. 
I’m hereby requesting your approval (in your capacity as Principal) that the questionnaire of 
the WIFI in Mathematics learning project may be used by Ms Madosi to collect data from 
selected mathematics learners from your school. I would further most appreciate the School’s 
assistance to Ms Madosi in this respect. You are welcome to contact me at any time for 
additional information, in my capacity as UJ project leader, as well as supervisor of several 
master’s students’ studies, of whom Ms Madosi is one. 
Yours sincerely, 
DR ERICA  SPANGENBERG 
Senior Lecturer: Mathematics Education (FET and Senior Phase) 
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Department of Science and Technology Education 
Faculty of Education 
Room BR411 
Tel +27 11 559 4934 
Fax +27 11 559 2292 
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APPENDIX D: LETTER TO PARENTS/ GUARDIANS 
 
WHAT I FIND IMPORTANT [WIFI] IN MATHEMATICS LEARNING PROJECT 
 
TO: 
Parents/Guardians of Grade 9 Mathematics 
learners 
Germiston High School 
FROM: 
Tendai Madosi University of Johannesburg Student 
  DATE: 22 June 2018 THEME: GAINING PARENTAL CONSENT 
 
 
The Mathematics Education Unit at the University of Johannesburg (UJ) is participating in an 
international research project, known as the What I Find Important (WIFI) in mathematics 
learning project, in which data will be collected from mathematics learners in schools (or 
students in universities) from 18 countries. The aim of the project is to identify values, 
attributes and behaviours, which school mathematics learners (in various grades) or university 
mathematics students (at various undergraduate levels) associate with the learning of 
mathematics. Data will be collected via an internationally standardised (and tailor-made for the 
South African context) questionnaire. Data collected from selected learners at Germiston High 
school are intended to form part of the Master’s in Mathematics Education study which I am 
part of and am also a teacher at the school.  
I hereby request your consent (as parent, guardian, family member or in another capacity) that 
your child, who is a grade 9 learner at Germiston high school, be allowed to participate in the 
project and to complete the WIFI in Mathematics learning questionnaire. Every effort will be 
made to safeguard learner confidentiality and anonymity. Participation is voluntary and there 
are no foreseen risks for the learners, their parents/guardians, the School or the University. If 
you are willing to give your consent, please complete the following paragraph and send this 
document back to Tendai Madosi. 
I, ____________________________ (initials & surname of parent, guardian or family 
member), in my capacity as ______________________ (parent/guardian/family 
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member/other) of _________________ (initials and surname of learner) hereby give my 
consent that she/he may participate in the above mentioned project. I understand that her/his 
personal details (and any other data) will be kept strictly confidential. I also understand that I 
may withdraw my consent at any time. 
______________________________ 
Signature of parent/guardian/family member, etc. 
Yours sincerely, 
Tendai Madosi 
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APPENDIX E: QUESTIONNAIRE 
 
 
 
FACULTY OF EDUCATION 
Mathematics Education Unit 
WHAT I FIND IMPORTANT (WIFI) IN MATHEMATICS LEARNING SURVEY 
[Based on the original survey of the international WIFI project, developed by WT Seah 
(University of Melbourne, Australia) and partners] 
PURPOSE OF THE SURVEY 
The purpose of this questionnaire is to gain information on your current attitudes towards, as 
well as your personal preferences and beliefs in respect of the studying (the learning) of 
mathematics. All completed questionnaires firstly form part of an international research 
project, known as the What I Find Important (WIFI) in mathematics learning project, in which 
Mathematics Educators from 18 countries are participating. Completed questionnaires 
secondly form part of the Master’s study in Mathematics Education of Ms Tendai Madosi, a 
teacher at this school. The primary aim of the project is to identify values, which learners in 
various grades from selected schools and higher education institutions (HEIs) associate with 
the learning of mathematics. 
PARTICIPANT CONSENT 
The information that you provide in this questionnaire will be treated anonymously and 
confidentially and will only be utilised on a group basis as part of this research project. 
The purpose of this questionnaire had been explained to me. I understand the nature of the 
research project and my role in it. I have had the opportunity to ask questions about my 
involvement in the project. I understand that my personal details (and any identifying data) will 
be kept strictly confidential. I also understand that I may withdraw my consent and participation 
in this project at any time without penalty. If you agree to be involved in this project as a 
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participant, tick the little box above. Then also provide your signature in the space provided 
below. 
______________________________     __________ 
Signature of participant        Date 
SECTION A: PERSONAL INFORMATION 
Please tell us something about yourself, by responding to the following items: 
1. Your gender [mark only ONE with an X]: 
Female  
Male  
2. Your formal ethnical classification [mark only ONE with an X]: 
Asian (including Indian and Chinese)  
Black  
Coloured  
White  
Other [Please specify:______________________]  
Don’t want to respond  
3. Your home language [mark only ONE with an X]: 
Afrikaans   
English  
Indigenous South African or African language  
European language (French, Spanish, Portuguese, etc.)  
Other (Indian, Chinese, Latin American languages, etc.)  
108 
 
4. I am currently in Grade _____ 
5. The NAME of my school is 
:________________________________________________ 
6. My current age (in years) is: ____________ 
7. In my class at school, Mathematics is mostly taught in the following language(s) 
_____________________________________________________________________ 
8. I was born in the following country: 
__________________________________________ 
9. If you were born in another country, in which year did you come to South Africa? 
______ 
10. Indicate your level of agreement with the following statement: I am doing well in 
mathematics [mark only ONE with an X]: 
 
Strongly disagree  
Disagree  
Neither agree or disagree  
Agree  
Strongly agree  
 
SECTION B: BEING GOOD AT MATHEMATICS 
1. What, in your view, are the three (3) most important attributes or behaviours that a 
learner/student who wants to be good at Mathematics should have or display? 
a.  
 
b.  
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c.  
 
 
2. What, in your view, are the three (3) possible hindrances to mathematics achievement? 
a.  
 
b.  
 
c.  
 
SECTION C: 10 SETS OF PHRASES 
DIRECTIONS: For each pair of phrases below, tickmark in ONE of the blocks to indicate if 
Phrase A is more important to you in your mathematics learning than Phrase B. If you 
tickmark in the middle, it would mean that phrases A and B are equally important to you. Please 
respond to ALL TEN phrases. The first row contains an example, to demonstrate how tick 
marking should be done. 
NO PHRASE A -2 -1 0 1 2 PHRASE B 
Example Watching a movie.  X    Doing shopping. 
1. 
How the answer to a 
problem is obtained. 
    
 What the answer to a 
problem is. 
2. 
Feeling relaxed or having 
fun when doing 
mathematics. 
    
 
Hard work is needed when 
doing mathematics. 
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3. 
Leaving it to ability when 
doing mathematics 
    
 Putting in effort when doing 
mathematics. 
4. 
Applying maths concepts to 
solve a problem. 
    
 Using a rule or formula to 
find the answer. 
5. 
Truths and facts, which 
were discovered. 
    
 Mathematical ideas and 
practices used in life. 
6. 
Someone teaching and 
explaining mathematics to 
me. 
    
 
Exploring mathematics by 
myself or with friends. 
7. 
Remembering maths ideas, 
concepts, rules or formulae. 
    
 Creating mathematics 
ideas, concepts, rules or 
formulae. 
8. 
Telling me what a triangle 
is. 
    
 Letting me see examples of 
triangles to understand their 
properties. 
9. 
Demonstrating and 
explaining mathematics 
concepts and proofs. 
    
 
Keeping mathematics 
magical. 
10. 
Using mathematics to 
predict or explain events, 
i.e. staying in control 
    
 
Using mathematics for 
development and progress 
Your participation is very much appreciated. (Mrs T Madosi) 
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APPENDIX F : PROOF OF LANGUAGE EDITING  
 
iEdit                                                                                                                                                24 May 
2019 
PO Box 301  
Melville  
Johannesburg, South Africa  
2109  
 
www.iedit.co.za  
info@iedit.co.za  
 
DECLARATION OF PROFESSIONAL EDIT 
 
Values that Grade 9 Learners from a Public School in the Ekurhuleni 
District of Gauteng Associate with Mathematics Learning  
 
                                                                   by  
 
                                                Tendai Madosi  
 
I declare that I have edited and proofread this document. My involvement was restricted to 
language usage and spelling, completeness and consistency, referencing style, and formatting 
of headings, captions and tables of contents. I did no structural re-writing of the content and 
did not influence the academic content in any way. The reference list was formatted by a 
different editor.  
 
Norman Baines  
BA (Hons) LLB 
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APPENDIX G : PROOF OF REFERENCE EDITING  
 
 
To whom it may concern 
 
This letter is to confirm that Ms Tendai Madosi submitted her Master's minor dissertation to 
me for bibliographic control according to the prerequisites of APA 6th edition as used by the 
University of Johannesburg. 
Regards 
 
 
 
 
Kirchner van Deventer 
 
24 May 2019 
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APPENDIX H : CROSS TABULATION AND CHI-SQUARE TEST 
TABLES 
Cross tabulation and Chi-square test for item 2 
Hard work is needed 
when doing maths 
I am doing well in mathematics Total 
Strongly 
disagree 
Disagree Neither agree 
or disagree 
Agree Strongly 
agree 
 -2 Count 2 3 9 14 1 29 
% within C2 6.9% 10.3% 31.0% 48.3% 3.4% 100.0% 
-1 Count 0 0 16 5 3 24 
% within C2 0.0% 0.0% 66.7% 20.8% 12.5% 100.0% 
0 Count 1 2 23 30 9 65 
% within C2 1.5% 3.1% 35.4% 46.2% 13.8% 100.0% 
1 Count 5 3 15 17 4 44 
% within C2 11.4% 6.8% 34.1% 38.6% 9.1% 100.0% 
2 Count 8 12 31 22 6 79 
% within C2 10.1% 15.2% 39.2% 27.8% 7.6% 100.0% 
Total Count 16 20 94 88 23 241 
% within C2 6.6% 8.3% 39.0% 36.5% 9.5% 100.0% 
 
Chi-Square Tests 
 Value df Asymptotic 
Significance 
(2-sided) 
Pearson Chi-Square 30.635a 16 .015 
Likelihood Ratio 34.349 
4.850 
 
241 
16 
1 
.005 
.028 
Linear-by-Linear 
Association 
N of Valid Cases 
 
a. 10 cells (40,0%) have expected count less than 5. The minimum 
expected count is 1.59. 
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Symmetric Measures 
 Value Approximate 
Significance 
Nominal by 
Nominal 
Phi .357 .015 
Cramer's V .178 .015 
N of Valid Cases 241  
 
Cross tabulation and Chi-square test for item 3 
Putting in effort 
when doing maths 
I am doing well in mathematics Total 
Strongly 
disagree 
Disagree Neither 
agree or 
disagree 
Agree Strongly 
agree 
 -2 Count 0 1 1 1 0 3 
% within C3 0.0% 33.3% 33.3% 33.3% 0.0% 100.0% 
-1 Count 1 3 10 6 0 20 
% within C3 5.0% 15.0% 50.0% 30.0% 0.0% 100.0% 
0 Count 2 0 12 8 1 23 
% within C3 8.7% 0.0% 52.2% 34.8% 4.3% 100.0% 
1 Count 4 7 28 18 5 62 
% within C3 6.5% 11.3% 45.2% 29.0% 8.1% 100.0% 
2 Count 9 10 43 55 17 134 
% within C3 6.7% 7.5% 32.1% 41.0% 12.7% 100.0% 
Total Count 16 21 94 88 23 242 
% within C3 6.6% 8.7% 38.8% 36.4% 9.5% 100.0% 
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Chi-Square Tests 
 Value df Asymptotic 
Significance 
(2-sided) 
Pearson Chi-Square 16.457a 
19.741 
 
4.246 
 
242 
16 
16 
1 
.422 
.232 
.039 
Likelihood Ratio 
Linear-by-Linear 
Association 
N of Valid Cases 
 
 
 
 
 
 
 
 
 
 
 
 
a. 12 cells (48,0%) have expected count less than 5. The minimum 
expected count is 20. 
Symmetric Measures 
 Value Approximate 
Significance 
Nominal by 
Nominal 
Phi .261 .422 
Cramer's V .130 .422 
N of Valid Cases 242  
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Cross tabulation and Chi-square test for item 4 
Using a rule or 
formula to find the 
answer 
I am doing well in mathematics Total 
Strongly 
disagree 
Disagree Neither agree or 
disagree 
Agree Strongly 
agree 
 -2 Count 3 5 10 8 1 27 
% within 
C4 
11.1% 18.5% 37.0% 29.6% 3.7% 100.0% 
-1 Count 2 1 8 7 1 19 
% within 
C4 
10.5% 5.3% 42.1% 36.8% 5.3% 100.0% 
0 Count 4 5 30 38 12 89 
% within 
C4 
4.5% 5.6% 33.7% 42.7% 13.5% 100.0% 
1 Count 0 2 13 6 4 25 
% within 
C4 
0.0% 8.0% 52.0% 24.0% 16.0% 100.0% 
2 Count 7 8 33 29 4 81 
% within 
C4 
8.6% 9.9% 40.7% 35.8% 4.9% 100.0% 
241 
Total Count 16 21 94 88 22 
% within 
C4 
6.6% 8.7% 39.0% 36.5% 9.1% 100.0% 
 
Chi-Square Tests 
 Value df Asymptotic 
Significance 
(2-sided) 
Pearson Chi-Square 18.475a 16 .297 
Likelihood Ratio 19.613 
.017 
 
241 
16 
1 
.238 
.897 
Linear-by-Linear 
Association 
N of Valid Cases 
 
a. 9 cells (36,0%) have expected count less than 5. The minimum 
expected count is 1.26. 
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Symmetric Measures 
 Value Approximat
e 
Significance 
Nominal by 
Nominal 
Phi .277 .297 
Cramer's 
V 
.138 .297 
N of Valid Cases 241  
 
Cross-tabulation and Chi-square test for item 5 
Mathematical ideas 
and practices used in 
life 
I am doing well in mathematics Total 
Strongly 
disagree 
Disagree Neither 
agree or 
disagree 
Agree Strongly 
agree 
 -2 Count 4 3 5 11 3 26 
% within C5 15.4% 11.5% 19.2% 42.3% 11.5% 100.0% 
-1 Count 2 4 11 17 3 37 
% within C5 5.4% 10.8% 29.7% 45.9% 8.1% 100.0% 
0 Count 4 4 27 27 6 68 
% within C5 5.9% 5.9% 39.7% 39.7% 8.8% 100.0% 
1 Count 4 1 29 23 7 64 
% within C5 6.3% 1.6% 45.3% 35.9% 10.9% 100.0% 
2 Count 1 9 20 9 4 43 
% within C5 2.3% 20.9% 46.5% 20.9% 9.3% 100.0% 
Total Count 15 21 92 87 23 238 
% within C5 6.3% 8.8% 38.7% 36.6% 9.7% 100.0% 
 
Chi-Square Tests 
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 Value df Asymptotic 
Significance 
(2-sided) 
Pearson Chi-Square 25.846a 16 .056 
Likelihood Ratio 26.278 
.182 
238 
16 
1 
.050 
.670 
Linear-by-Linear 
Association 
N of Valid Cases 
 
Symmetric Measures 
 Value Approximate 
Significance 
Nominal by 
Nominal 
Phi .330 .056 
Cramer's V .165 .056 
N of Valid Cases 238  
 
 
a. 11 cells (44,0%) have expected count less than 5. The 
minimum expected count is 1.64. 
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Cross tabulation and Chi-square test for item 6 
Someone teaching and 
explaining maths to me 
I am doing well in mathematics Total 
Strongly 
disagree 
Disagree Neither agree 
or disagree 
Agree Strongly 
agree 
Item 
6  
-2 Count 9 14 58 46 7 134 
% within 
C6 
6.7% 10.4% 43.3% 34.3% 5.2% 100.0% 
-1 Count 3 4 16 15 4 42 
% within 
C6 
7.1% 9.5% 38.1% 35.7% 9.5% 100.0% 
0 Count 2 2 11 19 7 41 
% within 
C6 
4.9% 4.9% 26.8% 46.3% 17.1% 100.0% 
1 Count 1 0 3 3 2 9 
% within 
C6 
11.1% 0.0% 33.3% 33.3% 22.2% 100.0% 
2 Count 1 1 7 5 3 17 
% within 
C6 
5.9% 5.9% 41.2% 29.4% 17.6% 100.0% 
Total Count 16 21 95 88 23 243 
% within 
C6 
6.6% 8.6% 39.1% 36.2% 9.5% 100.0% 
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Chi-Square Tests 
 Value df Asymptotic 
Significance 
(2-sided) 
Pearson Chi-Square 14.263a 16 .579 
Likelihood Ratio 14.561 
4.727 
243 
16 
1 
.557 
.030 
Linear-by-Linear 
Association 
N of Valid Cases 
 
Symmetric Measures 
 Value Approximat
e 
Significance 
Nominal by 
Nominal 
Phi .242 .579 
Cramer's 
V 
.121 .579 
N of Valid Cases 243  
 
 
 
 
 
 
 
 
 
a. 14 cells (56,0%) have expected count less than 5. The minimum 
expected count is.59. 
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Cross tabulation and Chi-square test for item 7 
Remembering 
maths ideas, 
concepts, rules or 
formulae 
I am doing well in mathematics Total 
Strongly 
disagree 
Disagree Neither agree 
or disagree 
Agree Strongly 
agree 
 -2 Count 5 10 40 35 8 98 
% within 
C7 
5.1% 10.2% 40.8% 35.7% 8.2% 100.0
% 
-1 Count 5 5 20 23 6 59 
% within 
C7 
8.5% 8.5% 33.9% 39.0% 10.2% 100.0
% 
0 Count 3 1 22 18 5 49 
% within 
C7 
6.1% 2.0% 44.9% 36.7% 10.2% 100.0
% 
1 Count 2 1 9 6 2 20 
% within 
C7 
10.0% 5.0% 45.0% 30.0% 10.0% 100.0
% 
2 Count 1 4 4 7 2 18 
% within 
C7 
5.6% 22.2% 22.2% 38.9% 11.1% 100.0
% 
Total Count 16 21 95 89 23 244 
% within 
C7 
6.6% 8.6% 38.9% 36.5% 9.4% 100.0
% 
 
Chi-Square Tests 
 Value df Asymptotic 
Significance 
(2-sided) 
Pearson Chi-Square 11.047a 16 .807 
Likelihood Ratio 11.186 
.000 
244 
16 
1 
.798 
.995 
Linear-by-Linear 
Association 
N of Valid Cases 
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Symmetric Measures 
 Value Approximate 
Significance 
Nominal by 
Nominal 
Phi .213 .807 
Cramer's 
V 
.106 .807 
N of Valid Cases 244  
  
a. 10 cells (40,0%) have expected count less than 5. The minimum 
expected count is 1.18. 
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Cross tabulation and Chi-square test for item 8 
Letting me see 
examples of 
triangles to 
understand their 
properties 
I am doing well in mathematics Total 
Strongly 
disagree 
Disagree Neither agree 
or disagree 
Agree Strongly 
agree 
 -2 Count 2 1 5 4 0 12 
% within C8 16.7% 8.3% 41.7% 33.3% 0.0% 100.0% 
-1 Count 1 2 5 1 1 10 
% within C8 10.0% 20.0% 50.0% 10.0% 10.0% 100.0% 
0 Count 1 0 14 12 3 30 
% within C8 3.3% 0.0% 46.7% 40.0% 10.0% 100.0% 
1 Count 3 5 25 23 3 59 
% within C8 5.1% 8.5% 42.4% 39.0% 5.1% 100.0% 
2 Count 9 13 46 49 16 133 
% within C8 6.8% 9.8% 34.6% 36.8% 12.0% 100.0% 
Total Count 16 21 95 89 23 244 
% within C8 6.6% 8.6% 38.9% 36.5% 9.4% 100.0% 
 
Chi-Square Tests 
 Value df Asymptotic 
Significance 
(2-sided) 
Pearson Chi-Square 14.101a 16 .591 
Likelihood Ratio 17.832 
1.817 
244 
16 
1 
.334 
.178 
Linear-by-Linear 
Association 
N of Valid Cases 
 
a. 14 cells (56,0%) have expected count less than 5. The 
minimum expected count is.66. 
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Symmetric Measures 
 Value Approximat
e 
Significance 
Nominal by 
Nominal 
Phi .240 .591 
Cramer's 
V 
.120 .591 
N of Valid Cases 244  
 
Cross tabulation and Chi-square test for item 9 
Demonstrating and 
explaining maths 
concepts and proofs 
I am doing well in mathematics Total 
Strongly 
disagree 
Disagree Neither 
agree or 
disagree 
Agree Strongly 
agree 
 -2 Count 4 10 41 37 11 103 
% within C9 3.9% 9.7% 39.8% 35.9% 10.7% 100.0% 
-1 Count 4 2 22 29 8 65 
% within C9 6.2% 3.1% 33.8% 44.6% 12.3% 100.0% 
0 Count 4 1 19 19 3 46 
% within C9 8.7% 2.2% 41.3% 41.3% 6.5% 100.0% 
1 Count 0 4 7 2 1 14 
% within C9 0.0% 28.6% 50.0% 14.3% 7.1% 100.0% 
2 Count 4 4 5 2 0 15 
% within C9 26.7% 26.7% 33.3% 13.3% 0.0% 100.0% 
Total Count 16 21 94 89 23 243 
% within C9 6.6% 8.6% 38.7% 36.6% 9.5% 100.0% 
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Chi-Square Tests 
 Value df Asymptotic 
Significance 
(2-sided) 
Pearson Chi-Square 37.616a 16 .002 
Likelihood Ratio 34.563 
10.929 
243 
16 
1 
.005 
.001 
Linear-by-Linear 
Association 
N of Valid Cases 
a. 10 cells (40,0%) have expected count less than 5. The 
minimum expected count is.92. 
 
Symmetric Measures 
 Value Approximate 
Significance 
Nominal by 
Nominal 
Phi .393 .002 
Cramer's 
V 
.197 .002 
N of Valid Cases 243  
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Cross tabulation and Chi-square test for item 10 
Using maths for 
development and 
progress 
I am doing well in mathematics Total 
Strongly 
disagree 
Disagree Neither 
agree or 
disagree 
Agree Strongly 
agree 
 -2 Count 3 1 4 4 0 12 
% within 
C10 
25.0% 8.3% 33.3% 33.3% 0.0% 100.0% 
-1 Count 2 1 10 5 1 19 
% within 
C10 
10.5% 5.3% 52.6% 26.3% 5.3% 100.0% 
0 Count 6 4 27 37 13 87 
% within 
C10 
6.9% 4.6% 31.0% 42.5% 14.9% 100.0% 
1 Count 3 3 21 18 2 47 
% within 
C10 
6.4% 6.4% 44.7% 38.3% 4.3% 100.0% 
2 Count 2 11 31 25 7 76 
% within 
C10 
2.6% 14.5% 40.8% 32.9% 9.2% 100.0% 
Total Count 16 20 93 89 23 241 
% within 
C10 
6.6% 8.3% 38.6% 36.9% 9.5% 100.0% 
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Chi-Square Tests 
 Value df Asymptotic 
Significance 
(2-sided) 
Pearson Chi-Square 23.888a 16 .092 
Likelihood Ratio 22.720 
.407 
241 
16 
1 
.121 
.523 
Linear-by-Linear 
Association 
N of Valid Cases 
 
Symmetric Measures 
 Value Approximate 
Significance 
Nominal by 
Nominal 
Phi .315 .092 
Cramer's 
V 
.157 .092 
N of Valid Cases 241  
 
 
 
a. 11 cells (44,0%) have expected count less than 5. The minimum 
expected count is .80. 
